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Transportation Equipment Industry Clustering project
- Study on Machining of Difficult-to-cut Materials (3)-

Advanced Processing/ medical-engineering collaboration Group
Masaru KATO, Keiichi KUTSUZAWA
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TEOMEREFHI 21T > 72,

[(F—U—F: A ax 718, BtEEE, HHIEF. FUAINTL, THEEE]

Abstract

Recently, the use of a heat-resistant alloy has increased with the development of the industry of the airplane, automobile,
aerospace, nuclear power. A heat-resistant alloy have characteristics of high strength and high heat resistance, they are regarded
as difficult-to-cut materials. Especially, in cutting, it is extremely difficult in that the machined surface integrity is degraded and
the tool wear is caused. In this study, we experimented drilling of Inconel718 of Nickel-based heat resistant alloys by using
a cutting tool which is commercially available as a super heat-resistant alloy processing, and evaluated the performance of
these cutting tool.

[ Key words: Inconel718, super heat-resistant alloy, difficult-to-cut material, drilling, tool wear ]

1. IL®IC

WZERRPESE, FHEPEE, ABEEE, BT IPEEORBICH, BEVEEOF AL TE T, FThH,
MZEREC BB O = VU IE = v S VIEBIIEVE & TH DA I FAMNEH SN TN D08, 2 b ITEIH]
INTAREE 72 EEHR & L TR BTV,

WA, FLEA =M BBMEE SN I EMREND TENPEIND KO RoTE 7z, T2 TRHTH, =
v VBTGB TH DA v 2L T18 ZRRIT, FFEED KUV TEEZ AW TR G IN LIERZIT, THEEE
FEMTRIBIZOWTRE L 2D TEO—H 2| ET 5,

2. A ARV TI8 M ORBHIFINTEERE TEEERE - I TIREEE

HE 100mm, [EE smm O > =230 718 /U, MG TH & LTHREN TV B Y VS
A NR— NI BB —T 4 > 7 KUV 3T, WY ) v R RV LR, A Aa—F 427 RUL 1
KADOEF 4 115 FEEED R U ALZ VLT, 5l I~ = 7o % (F—27 <% mu-400VI) < G81 [EEHA

- 48 -



I M EDRBTINTEREIT -T2, PHIMIE A RTERA T
BEL, & FVve bRROBR B, 40 )XETINL L7, A
LA R LIRT, A —HESESAF 2 5, R LA
VXU EER) 20m/min, A AR T EIZUIHGERR) 7m/min
L. ZOMUTFE &ML Lo, EliE LT, LRHEFEE T
mREEAR T2 L~ A v axa—7 (F U 3z DSX100)
THERL, MTARIIE A=V TRl ) R ZHIE Lz,
112, TEEREN OV /L 718 K10 40 7CH O H LRI
THRAE, 40 ROMLIPRZRT, TEEFEICOW L, Bia—
T4 VT DHAA VAR VOPFG X A TRV DR T
Ot THA G BAF e R R U, B U~ RI3Sec T
B TR B A AT—T 4 U IEOBEREN S o T,
H AR N TARRE LS
DN, WTHROTEY
FIE B 72 ) ) 3]
BN HDOD, AR
ERRD BN o 1o, SRR
W22V T, SA LSO

HBEa—
@ott

#1  YHINTARAM:

A=h

FiEENN

FAtE

ot

A=l

HBFE —T

[

A=l

HBFE —T

SATE

A4

HBFE —7

=it

Sl

HEEE) o

als|eela/l

oft

Sl

NAZT—T A

THERI £

AR TIEC G100
tBrmm)

IIHES

i )

IEF(mm)

g

FEHOERET Cmin—1)

1100 370

B (s rriing

0.7 70

JEL I Crom rin)

110 37

1ORES /W DE (rmmrew)

0.1 0.1

hnT =

GE1EED 2

FoIITEI ()

40

D=5

AFE N a—ial,

407ThI T &

| =

T EJF 0.01~0.02mm D
ZTHY NAAT—T 4
VT THRHBLEEL TV,
LorL. SAfEoO T HiZ,

0.4mm 55637V X013 H
O HPHEEEZ R CHD
1% X L ETR
MNEZAERIZI2 > TN D
DIPHEER ST, LRk
Kb, O i = —F

@Mmit

@SAM

| 4ot EMITAR(HO)

\

74 7 TREBMENT- MR
R LUINEEFEZ T oh
ENARAa—T 47T
BETHLILINARETH D
ZERbrol,

B )
F (#1885
;)]

®stt

3. ¥£¢®

A vapl 718 My
HIFMLIZBT2MIT
— X EER LTI, 5% bE
B O LT —

AR
=T
(588
o

®0tt

ZEREH> TV FETH D,

- 49 -




RSy iR S i
- TEEETEEEA~OFHRBA L B IHEASER -

Hifr=a—7 0 x— ME FAHE AT

Transportation Equipment Industry Clustering project

- New entry and business extended support to aerospace-related industry -
Technology coordinate Group
Noriko OKADA
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AETd 5 Nadeap DES AR AT TNV D, SHFEEI T2 OMELHRET 5,

[¥—D— K : ASIEN/JIS Q 9100, Nadcap, MiZFH . ReaElifs]

Abstract
We performed acquisition support of certification standard AS/EN/JIS Q 9100 of the aerospace that was said to be the wall
of the new entry to aerospace, the reporting of the certification standard. In addition, the standard revision information was
provided to the company which already acquired a certification standard, and support the acquisition of Nadcap which is the
international certification of the special process. The summary which went this year were reported.
[ Key words: AS/EN/JIS Q 9100, Nadcap, aerospace, certification ]
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Industrialization of Environmental symbiosis energy
- Development of New Energy Conservation Technology against

Global warming -
Environment and Energy Technology Development Group Yukio ENDA, Toshiaki KEITOKU
Technology Coordinate Group Kazuhiro MATSUKURA
Technical Adviser Akinori SAITO
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Abstract

The target of this study is to establishment of the fundamental technique of the cultivation environment control using natural
energy with low cost. The ground thermal energy and fermentation heat of the chaff were used on as heat sources. Annual
change of temperature and ground thermal temperature were measured in the test field place. Also the fermentation test was
performed by using prototype of fermenter.

[ Key words: thermal energy system, natural energy, ground thermal energy, fermentation heat of chaff ]
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Industrialization of Environmental symbiosis energy

- Small hydropower generation technology development for practical application -
Environment and Energy Technology Development Group  Makoto INOUE
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Abstract

The spiral waterwheel is expected as one of the small hydropower generation methods for renewable energy generation. The
demand of the spiral waterwheel will increase, because power generation is possible with little flow quantity and low head.

The power generation examination using the spiral waterwheel of the 260mm height was conducted until from 2012 to 2016.
In this year, CFD analysis was carried out and compared it with the experimental data. As a result, because CFD analysis had
good correlation with experiment data, it will be applied for scale-up design of the spiral waterwheel.

[ Key words: small hydropower generation, spiral waterwheel, CFD Analysis ]
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Industrialization of Environmental symbiosis energy

- Development of artificial carbonated spring of energy saving type -
Environment and Energy Technology Development Group  Makoto INOUE
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Abstract

In late years, the demand of artificial carbonated spring is increasing. It rapidly spread to university hospital and welfare
institution, beauty shop, standard house. Many research papers about the effect to improve blood circulation by the Bohr effect
of artificial carbonated spring are published from the research organizations such as medical departments of university, and in
particular, the device becomes very effective medical equipment for evasion of foot cutting.

The carbon dioxide concentration in water of the artificial carbonated spring device is influenced by temperature and
pressure of the carbonate mixed water. Therefore, the relations of the temperature and pressure of the water were examined
for the purpose of raising the performance of the artificial carbonated spring device in this research.

[ Key words: artificial carbonated spring, Bohr effect, carbon dioxide concentration in water, medical instrument]
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Industrialization of Environmental Symbiosis Energy

- Development of Utilization Technology for Unused Energy Resources -
Kazuyuki ISE, Shigeaki SUGIYAMA, Takashi SEKINE
Yasushi SUGAWARA
Tomoyoshi SYOJI, Kiyoshi FUDA
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Abstract
For the purpose of utilization of waste heat energy, we have studied thermoelectric conversion technology. As thermoelectric
materials suitable for high temperatures, sintered compacts of titanium dioxide (TiO,) added with titanium diboride (TiB,) were
examined. They showed high electrical conductivities, resulting in high power factors. A cascade-type thermoelectric module
which was stacked by two different types of modules was studied. It exhibited excellent properties at a wide temperature range.
[ Key words: Thermoelectric conversion technology, Oxide thermoelectric material , Power factor, Cascade type ]
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Industrialization of Environmental Symbiosis Energy

- Survey of Waste Heat of Factory -
Technology Coordinate Group ~ Kazuhiro MATSUKURA
Environment and Energy Technology Development Group ~ Toshiaki KEITOKU
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Abstract

Since the ratio of heat utilization is high in consumption of total energy in Japan, in order to aim to save energy, it can be
said that requires a high-efficiency heat utilization. Therefore, we investigated and the exhaust heat and the usage trends in the
office of the Akita prefecture, and the case for waste heat utilization in Japan.
[ Key words: energy, waste heat, heat utilization, case]
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- Invention and Applied Development of High-functional Thin Film Materials -
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Abstract

L2,FeCo films were prepared for developing a next-generation high-performance magnet by using an epitaxial method.
The third element layers were introduced in Fe/Co superlattices to obtain larger tetragonal distortion. Ferroelectric/magnetic
epitaxial films for controlling magnetization by magnetostriction were developed.

[ Key words: high-performance magnet, L2,FeCo, Ferroelectric/magnetic epitaxial films ]
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Abstract

Output impedance control of wireless power transfer system is developed and constant current output properties could be
obtained. This system is adopted by a regional company and development a water electrolysis system to make water with
dissolved hydrogen. The DC-DC transfer efficiency of the system was increased to 77 %. The noise source of the electric
device is measured by using the electric field measurement system. Measured electric field distributions show the noise source
and the resonant structure of the LSI chip. These information can achieve the noise suppression from the electric devices.

[ Key words: wireless power transfer, output impedance control, electric field measurement, modulated scattering, EMC]
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Abstract
A high-precision reflective objective has been developed in order to use as a focusing device in microscopic
magneto-optical Kerr effect magnetometry. This development has been conducted by the collaboration between
industry, academia and government. In this study, a final test production of the reflective objective and magnetic
measurements were carried out. Furthermore, a new model was examined to avoid the contamination on mirrors
and diffraction in a conventional model in order to expand application fields of the reflective objective
[ Key words: microscopic magneto-optical Kerr effect magnetometry, reflective objective, magnetic device ]
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Abstract
In late years the word smart house attracts attention and carries out monitoring of the energy in HEMS. These control
electricity to use with LED lights, but, in fact, it is awoken by the blue lights of this LED light, and, actually, the result that it is
not comfortable too much appears. Therefore we developed the system which could provide in combination really comfortable
space, and we installed light, a sound, a fragrance in the real elderly person nursing facility to provide the really comfortable
space.
[ Key words: smart house , HEMS]
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Abstract

We are trying development of bulb lamp for plantation of chrysanthemum to reduce energy consumption. In this report, the
developing method of high power Direct Current type lamps that are suitable renewable energy and the experimental result
using them are shown. The method is using approximate expression of specified light intensity. The result shows suitable
effect for inhibitation of Flower Bud initiation.

[ Key words: energy saving, chrysanthemum growing by lighting , LED ]
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Abstract

Various measurement data are aggregated into the Internet Cloud by loT (Internet of Things). We’ve analyzed these
collected Big Data and has been utilized as Energy saving, Safety and Marketing Solution.

We researched Next Generation Wireless M2M Technology for these measurements and developed 10T Gateway
Systems to exchange wide variety of communication protocols, such as MQTT, IEEE1888, and EnOcean,

This year, we have developed in order to extend the Internet Cloud systems. By using this system, we can easily
build functions of collect, integrate, search, analysis and visualization of 10T Big Data. We have effectively integrated
the open source software such as OpenStack, Hadoop, Node-Red, ElasticSearch and Kibana. In this way, we were able
to achieve these great features, finally to realize the End-User-Oriented loT framework.

[Key words: 10T, Cloud Computing, OpenStack, Hadoop, Node-Red, ElasticSearch, Kibana]
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Abstract

There are many different types of surgical suture needles. Some of them, especially brain surgical needles are very fine.
Because these are very small, it needs serious work to find lost needles during surgery. For this reason, the expectations of
instruments to detect the small surgical needles are high. In order to detect metallic fragments, magnetic technique is widely
used for reasons of sensitivity and simplicity. This work was made to put magnetic probes for the detection of small surgical
needles to practical use.

[ Key words: surgical needle, magnetic probe]
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Abstract

We are trying a development of element technology for detecting and tracking human. The target concept is "Sensor Fusion"
is combining from heterogeneous sensors. This report shows a development of Infrared array sensor, Ultra Sonic sensor,
calculation method of judgment and experimental results. It is used Deep Neural Network and Deep Learning to calculate.

[ Key words: human sensing , infrared , ultra sonic , deep learning ]
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Abstract

We are promoting Agriculture and industry cooperation project which creates new application for sectors of Agriculture,
forestry and fisheries using New Energy Resource and ICT (Information and Communication Technology). Target of this fiscal
year: 1) Understand number of needs and problems in farmstead, 2) Suggest technology solutions and information for these
problems, 3) Develop prototype new tool and new service platform for supporting agricultural sector.  This report shows two
success cases of collaboration with regional company in Akita which use our technology solutions for problems on agriculture.

[ Key words: New Energy Resource, ICT, Agriculture and industry cooperation, Sensing, Environment Control System]
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Elicitation Project for Medical Equipment Industry
- Development of rapid diagnostic support device
using electric field stirring technology (EST) -

Advanced Processing/ medical-engineering collaboration Group
Ryuta NAKAMURA, Takayuki KUSUMI, Yoichi AKAGAMI
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Abstract
By applied electric field stirring technique (EST) showed antigen-antibody reaction time in an immunohistochemical
staining can be shortened from 90 minutes of conventional method to 10 minutes. In previous study, EST examined the
mechanism which makes antigen-antibody reaction of an immunohistochemical staining quicken. As a result, we obtained
that it has the mechanism which a reaction time of an immunohistochemical staining is shorten because antigen and antibody
improve to increase the frequencies of contact under EST. compared with conventional method. In this study, we investigated
about the moving velocity using antibody having molecular weight that is used for actual immunohistochemical staining.
[ Key words: cancer, antibody-antigen reaction, electric field noncontact stirring technology, Rapid-immunohistochemical

staining ]
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Elicitation Project for Medical Equipment Industry

- Practical Developments of Medical Equipment -
Advanced Processing/ medical-engineering collaboration Group
Fujio UCHIDA, Kengo KUROSAWA, Keiichi KUTSUZAWA
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Abstract

Currently, our country has become a world of super-aged society. Along with this, patients with degenerative spine disease
with age is increasing. However, the development of small therapeutics effective and complication alternative to spinal fusion
using the current screw is desired. Therefore, in this project, adopted in diplomatic cooperation promotion of business in 2014,
"the development of innovative spinal braking implant using 3D titanium printer", custom-made implant adapted to the
individual patient, which made full use of the 3D printer technology, it was carried out of the development.

[ Key words: 3D printer, titanium, implant, osteoarthritis, artificial joints ]
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Next Generation Manufacturing Initiative
Advanced Processing/ medical-engineering collaboration Group
Fujio UCHIDA, Kengo KUROSAWA, Keiichi KUTSUZAWA
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AR, 3RIC CADICAMICAE/RP ZiE LI=F o2 N =7 ) o ZHidiit, 3D 7V v 212 X 2 8sh o€
v 7Ty Fle EOBIERFEEA G, 3D 7Y ¥ CEEERM G A RYET S AM (Additive Manufacturing)  ££4iiC
BATLOoO® D, LirL, ZOHMIL, 5Et - EEEITEOHEM ) ORBEIZ LD WEZITHENL L TWOZRWOBLR
Thd, T T, AEETIE, B X—NINETITo>TE73D 7V X OIERFTN &G HBE S, 3Kt
CAD/CAMICAE D DB K DA m b, HORRNEOF R R OXEE21To 72, £i2, [EFEM
® 3D SR IE A EA L, 3D SRR EI A TS LT REEiR OB IC b & F LT,

[%—U— K : 3%Jc CAD/CAM/CAE, 3D 7'V %, 3D iR ERE. AM]

Abstract

In recent years, digital engineering technology by utilizing a three-dimensional CAD / CAM / CAE / RP is, from prototype
development technologies such as mock-up of the new product by the 3D printer, the AM (Additive Manufacturing)
technology to produce a direct real product in the 3D printer It migrated a while. However, this technology is not yet been
established by the technical capabilities of the problems such as the design and modeling technology is at present. Therefore, in
this project, our center is to application development the utilization technology of 3D printers you've been doing, 3D CAD /
CAM / CAE technology's technical strength improvement by training, and support of a new foray into the local companies It
was carried out. In addition, by introducing Japan's first 3D mold laminate molding machine, it was also embarked on the
development of new casting technology that leverages a 3D mold lamination molding machine.

[ Key words: 3D CAD/CAM/CAE/RP, 3D-Printer, 3D-Sand Casting Meister, AM ]
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Development of a next-generation hard material with ubiquitous composition [4]
Shigeaki SUGIYAMA, Takashi SEKINE, Hatsumi MURATA

Yasushi SUGAWARA
Masaru KATO, Hiromi ISHIDA
Akihiro NINO, Hitoshi TAIMATSU
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Bt RAF7e TiC BB R 2 AWV, TIiC-SIiIC &7 X v 7 A& @EMERAEIC LV ERI L, fohi-
BERE IR DBEREVE, BEMREOPEE . BVAOPEE 230 ~~7-, BERGIEEE 1800°C T, 0~70 mol% SiC Dk Tl 72 &
TI v I ANELNTZ, BER TICSICET 2 v 7 AT, DY IREo7-, SICHEMCEyEY
) — A S &R E AN L7, By B — R X%, 10 mol%lh o> SiC 2 i+ % Z & ¢, 2~3 GPa
BN U7z, WEEEDMEAE I, 1800°C THERS L 7= TiC-50 mol% SiC TR AME 6.5 MPa m'? & 72~ 7=, BVmE KT
SIC AT HZ L THEIML, TiICHED 27Wmt K225 70 mol% SiC # T 98W mt K & 7p~ 72,
[F—T—F  @EMNERERE. RIETZ . RI6T A &, BReIrEE

Abstract

TiC-SiC ceramics were prepared by a reactive resistance-heated hot pressing. Sintered bodies were characterized for
sinterbility, mechanical properties and thermal properties. Dense ceramics were obtained in the range of 0 — 70 mol%
SiC at a sintering temperature of 1800°C. Young’s modulus was constant for dense TiC-SiC ceramics. The addition of
SiC improved Vickers hardness and fracture toughness. The addition of SiC above 10 mol% increased Vickers
hardness 2 — 3 GPa. The higher fracture toughness value 6.5 MPa m“? was obtained for the TiC-50 mol% SiC ceramic
sintered at 1800°C. The addition of SiC greatly increased thermal conductivity from 27 W m™ K™ for pure TiC to 98 W
m™ K™ at 70 mol% SiC.

[Key words : Reactive resistance-heated hot pressing, Titanium carbide, Silicon carbide, Mechanical properties]

1. IXC®WIT

TiC &, WS, M, BN ERENE, IEMEEZ A LTl v, UHITEMEOFEHZ AW STV
%, RFER L IEI TEAED WC-Co Ml &4 & it L T, BIHOMWIE Y A7 W7 WRlE A RS, ZD7z
O, fiveRELZ T IREEGEOEHEZIRET 2B E LTHIfFTE 2, LavL, EEREMMEDZD
TiIC AR TOFIHIT 7 < . —MKAIZIT@ B 2 I LU CHAEBERS L2 TICKEY— A v & L TUSH SR TV 5,

-87 -



TiC 1%, SREE, AEEEEIMEME, BMREENRZ S m< A< AR 800°C P Lo @iz 7 5wl BIH| T,
ZNDOMWERERES KB EHL
EWAMREER BRI R, mOEE S EOREE S OMERE LTIE, SIC RAEHN TV D, TiC & SiC
L BV EEE 2 R 727200 T TIC 12 SIC 23T 5 & B a PR E k6 X OB g R om LA T& 2,
WEAR B | X BRI O B 70 2 TIC My K 2 BEfE U R T & FRESAOBEREPE A B AT 72 TiC UM K OFR&E &2 17 o 72,
AAEEIL, A Lo TRERS MDY BAFTZ - 72 TiC FUEHY R 2 VT, SiC ZiRnL 7z TiC-SiC &7 X v 7
AEAERLL | BERETE, BEMAOMEE . BMRERIZH 2 5 SIC OB A TA LT,

2. ERFE

JREFE LT, TiICHAR (HABER), SiChAR (BABEL) MLz, BROFEERE L%
R LIRT, B RIZ, =%/ —T24 h, A=V I WL VIRA Lz, BEREIX, HIEEEE500C/min,
BE G I 1800°C,, PR FFRFfHI 10 min, AN /750 MPa, EL2E o D S 1 C Ll N B 24 1 (11 A A B HIEZE . SPS-2080)
ERHWTITole, 77774 A ADIREEY)—IZT 572 DICMOEEE 77 7 74 MU — /L THAT,
MEREHETHHDICIE, 77774 M — bERE L, BREREX, 79774 N AXAOFERMOHIES
10 mm® R D PN R % FHREE 5 CHIE U 72, BERS IR O A i 3 XRR B 3 (B2 R, RINT-2500VHF) T,
WAL I ZEPMA (H A1, IXA-8200) Z HWTII~Tz, BEREICIIT VX 2T AEE iz, Befsik
DOBBIMEEIL, Yo VR, ©y b — A, 35X OREEMIEE TG Lz, Yo 7 RiT, miRshiitsi
EREE (RE X A uA, UMS-HL) ., #fit15MHzZ v, B SV AEICE O IE Lz, EiE, By
N — A SR (YU AVK-C2500) T, 98 N, 15 sOZRMFTHIE L7z, MABPIVEMRIL, A &R T4
CBEREZ Ty 7 ESEHWT, IREOEDX[1IZ L W KD,

K1 JFEP R ORI &AL,

Powder TiC SiC
Average particle size [um] 1.47 0.62
total C 19.20 -
free C 0.50 0.47
N 0.00 -
Composition [wt%] o] 0.80 -
Fe 0.30 0.03
Al - 0.02
free SiO, - 0.87
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[1] C. B. Ponton and R. D. Rawlings: “Vickers Indentation Fracture Toughness Test Part 1. Review of Literature and

Formulation of Standardised Indentation Toughness Equations”, Mater. Sci. Technol., 5-Spt. (1989), 865-872.
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Development of the advanced polishing technology for next-generation

semiconductor substrates using controlled slurry under AC electric field [3]
Takayuki KUSUMI, Ryuta NAKAMURA, Masami ECHIGOYA

Yoichi AKAGAMI and Hiroshi IKEDA
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Abstract

Authors have developed a novel electric field activation technology which improved the polishing rate of the colloidal
silica slurry. In general, the colloidal silica slurry is used in final polishing for semiconductor substrates such as a
sapphire wafer and a silicon wafer. It is the colloidal solution which made silica particles of the nanometer size
diameter disperse stably. In this study, we have developed the new nozzle which is possible to apply the electric field to
slurry in order to enhance the activation of colloidal silica slurry. By using this nozzle, the absolute value of the zeta
potential of the silica particles became large, and the polishing rate of silicon wafer improved 11%.

[Key words: Colloidal silica slurry, Electric field, Zeta potential |
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Development of multi-axial technologies for high speed and highly precise actuator
Nano-Mechanical Control Group

Shigeki MORI, Akira SAKURADA, Ryo ARAKAWA

Pix
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IR0 F T2 ) a =00 ICEBNTHEEN —JE@EmE > TS IERETHW LA TE 2 SPM Ok
TV, @ L EERIAOILR OIS L <, fEEELD Z ST OB ASHIER RICEEE KIET 2
ERZIo TS, 22T, HRUEED DR —FHEHE EET D XY 27— (NMS : Nano-Motion Stage) &
BRETDH. TONMSIZIE, ERETHELTE2 18T 7 F 2 =—% (NMA: Nano-Motion Actuator) %
EAZICHCE L, BRENJEIC XA LB (PZT: Piezoelectric element)2S V5. PZT ICHIIN&E N B EE L&
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Abstract

A highly precise positioning actuator for a Scanning Probe Microscope (SPM) and a magnetic recording evaluation
system has been developed. The positioning actuator call the Nano-Motion Actuator (NMA) that is consisted of a
displacement amplifier mechanism and a stacked piezoelectric element. In this paper, we propose a new two
dimensional positioning actuator call the Nano-Motion Stage (NMS) that is composed of two pair of piezoelectric
actuators, parallel links with square support spring and a positioning stage. Furthermore, the influence of the NMA on
the transient response and the out-of-plane moments of the precise positioning stage with a stacked piezoelectric
element has been discussed.

[Key words : Stacked piezoelectric element, Actuator, XY Stage, Precise positioning, Multi-axial technology, Scanning

probe microscope, High response, Vertical straightness]
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Fig.1 Nano-Motion Stage Fig.2 Structure of Nano-Motion Stage

- 96 -



10 10 4848 3327 kH7
o -20 o -20
= =
< 30 =
& -40 3
-50
0.01 0.1 1 10 100 0.01 0 100
Frequency [kHz]
0 0
= -90 = -90
S -180 S -180
o -270 o -270
rs‘@ -360 g__‘@ -360
o -450 o -450
-540 -540
0.01 0.1 1 10 100 0.01 0.1 1 10 100
Frequency [kHz] Frequency [kHz]
Fig.3 Frequency responses of X-axis direction Fig.4 Frequency responses of Y-axis direction
K @2
Py () =5———— (1
S+ ngya)nxys + Opyy
[Boy Tanys+1) By (225 +1)
Doy (8)= )

X
VBxyTonyS+1 /By TaoyS+1

Pa2xy (8) = Dayy (8) x Py (s) 3)
ZIT, BT A—HITOWTXEE, A K, =0.0398, JRIRG=0.141, HAREE Hon= 3100x2m, L
FHIE A IE AR AL S =1.7, STV T 0,260 x2m, 1Ta =600 x2m, YL, 7~ A »K, =0.0266, Wik
§~0.119, HLARE B wny= 3350x2n, (CAHEMEREPL, =1.7, JrivmJ8 B UT1,=60 x2r, 1/Tn, =600 x2xn
& L7z, Fig.3, Figd4od STt X o ICllEMISH L CTHEDLEIAREZITY, I ZIFERICET VL TE TS
CLEMER L. v hua—F%, AEEMOMPIDa Y Fu—F L L, Flick LM TREEF L2, £72
TA RFESRWENN00 Hz L7225 L HICENRTA—FEMEL, a2 br—J0% 70 7 JEEEITS0
kHz: L7=.

3. EBmR

ko2 hr—7 % HAWT, Figh ICATERDEREFME LTAT v 7IEE 2R T, @IER()0ET L
ZlER gL L CRFH L2 PID 2 b —F OIRE, 0)IXX@)ONtEffEZEA L2y he—TF DIRET
HD. Filo, KBS X HAEN, HRAY FREMTHDH. BEMBOFEE, ZMA, X HEC 1im 0%k
B, Y FENCBIENE I £ 5 L O el Z2 1T\, AR, Y FHEIC 1L nm OZENL, X HFANCHIEN & 128 &
D& el A T o7z, FORER, A OB OET AL EIT o7 () ORIEFIED, (@)@ PID =2 k
0—F LR L, 25 B30 B (A AEEZE L 0> 10~90 % (ZEET D £ TORE)IZRIZEOMREZ IR B RN 5
F— Ry a— R R EED AR TE. £, BALSEREOL O — K OMOEMNOTHIZ oW
THRKZ, O)OMETEN LY BV IEROMEREZ EB T 72, RICHEREHC R I E 2 1 nm oY
a7 L— hEHAVT, NMS OftEE O % Fig.6 (Z~3 . [KOAHIE X fil 702807 (100 pum), ik
XY A7 =20 Z G MOEM T D, Y 5 IIALE &2 R FF T2 X5 IZHI L7z, Z AR oRlE,

- 97 -



Reft C
15 . eference 15 REfe,r,e,]in
38% Position Y
0 kl=f = 0 - =

E T od] TINE
= = 11%
505
z RN Y A T
A = 0.0 —

0.5 ) . Position Y 05 . . Position X

0.0 0.5 1.0 1.5 2.0 2.5 0.0 0.5 1.0 1.5 2.0 2.5
Time [ms] Time [ms]
(a) PID controller
Reference N
s 15 . Reference
""" 19 % Position X -
1.0 == 1.0

0.053 nm

Position [nm]
[

(¥
Position [nm]
[=1
h

0.0 0 0.0 Fs

Ll ms Position Y __)J_<_Q._L’u1]5_ Position X
0.5 : ‘ 05 < , osition ‘
0.0 0.5 1.0 1.5 2.0 2.5 0.0 0.5 1.0 1.5 2.0 2.5
Time [ms] Time [ms]
(b) PID with 2™ order phase lead controller
Fig.5 Step responses of control systems for NMS
L — i - 81.47
HNNA T 7% A = 2D SPM (L-trace 1) % &

VN2 Fig.6 D Z J5 M D K2 &l 9.456 nm & 7¢
v, ZOERL, FENEERTOEATY VR
BROEMEIIKRT D XY 2T — 0Kk
ERTDHOTIE ARV EEZ, BRtEED 5.

[nm]

7200

[hm) 0056506

4. ¥ Fig.6 Experimental result for Z axis direction

[f]— D XY FHEAIZ 3T Xl Y 3k [k
R E A L, RECEBERMERDZAREE 75 NMS R Lz, BAEBE 071 VKNG, £
TIERRED DI VE T EZREL, AT v VINERBRE VLS B30 BRI ZMERF L 72223 6, 16k PID
2y b= TRAEL T A — "= a— bR LTz. 5%I1E, SPM OFEN R T — Il 15 % 3
L, mdfb s @mEERIC LY oo Em EoK B2 ED T <.

p'e Bk
[1] &/, Yor, &8, B8, &, T/ F—2a 77 Fax—2 2T 5 PID #lHZRORGH, B AWK
L (CHR) L 75 %, 4 5, pp.1770-1776, (2009)

2] M, ST, B WA, B FLSEATS PZT HEREIDER DTS L L HE, FA AEM %
4255, Vol. 23, No. 1, pp.229-236, (2015)

.08 -



MR 2 VTN ADFRENTERRE (B 5 )

AL« FITFRAL AT =T BRIRE . T

Development of Basic Technology for Semiconductor Spin-Devices [5]
Toshio SUZUKI, Tetsunori KODA
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Abstract

The research and development of basic technology for semiconductor spin-devices has been carried out. In this annual,
we have proposed an idea of asymmetrical potential barriers for achieving a larger spin polarization of the injected
current by using the calculation model of tunnel currents. And we summarized the five years projects. On the other
hand, Fe-nanoparticles/Pt stacked structure was fabricated, aiming at the development of a new device operating by
thermal fluctuation in the nanoscale ferromagnet. The device indicated output voltages responding with magnetic
fields.

[Key words: Spintronics, Spin injection, Asymmetrical potential barrier, Spin pumping]
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Development of a light distribution control device using liquid crystal (3)
Satoshi YANASE, Masaru UCHIDA, Bin WANG

Yuji KONDO

%

b~ A 7 1 Ly RZOWTRVELE & NARBRENC X 0 DR OB K & X - 7=, i FEA A
LED HUKD 6 LD 20 FEICHEINT 5 2 & DM ER TE /o, £ A U v MEMIZ K DHRABIRMIT /3 A A TIL,
BB ~DOIPUB O E & 2 BREER L OBREN R0 BB LI X 0 AREADRERD 7 FE S 26 B~ L
7o —H7. WL L v AOEIERERORERMEIC OV TIREREME 259 Lz, 80 FETIX=IELY 2.1 5D
WL D Z LN bhoTe, FRFERNRL U RAEEET S & 100 ms LLF TO @EEEREI A EBLAIGETH
HZEbbnol,

[F—U—F b, ~127aLb X, YU RNV R SRR, BRI, iR

Abstract

The LC microlens array(MLA) cell was stacked and be driven by the reversal phase voltages. Then a light diffusion
effect of the LC-MLA has been improved. Radiation angle of a LED lamp was increased from Z6 degree to =20
degree without and with the LC-MLA. The LC cylindrical lens array(CLA) with slit-electrodes for a light deflection
device has been reached 26 degree of deflection angle by using the electrode structure with the resistive layer, the
driving condition with reversal phase voltage and stacked cell structure. Temperature dependence of turn-off switching
property for the LC lens was also studied. The turn-off speed was increased with increasing the temperature. It seems to
be realized under 100 ms of the turn-off switching time of the LC lens at 80 “C.

[Key words: liquid crystal, microlens, cylindrical, light diffusion, light deflection, switching]
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Study on Application of Next Generation Transport of Long-Carbon-Fiber
Reinforced Plastic on Microcellular Injection Molding [4]

Composite Material Technology Development Group

Mitsuhiko KIMURA, Makoto KUDO, Motoi FUIISHIMA, Rie NOBE
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Abstract

Microcellular injection molding uses high pressure gas in supercritical state as a foaming agent. Thus, it improves
characteristics such as light weight, dimensional and morphological stability. However, there are also problems about
mechanical properties and appearance. In this paper, we investigated the lightening and the improvement of mechanical
properties by microcellular injection molding, using glass-fiber reinforced polypropylene (GFPP). Furthermore, the
effect of rapid heating and cooling on appearance was studied. As a result, microcellular injected GFPP was lighter and
stronger than neat PP. In addition, the swirl mark disappeared by rapid heating and cooling.

[Key words: microcellular injection molding, fiber reinforced plastic, rapid heating and cooling, weight reduction rate,

mechanical properties, appearance]
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Optical measurement and imaging technologies for advanced bio-agriculture [3]
Akita Industrial Technology Center, Haruki YAMANE

Akita Prefectural University, Masaki ISHII

Pix

5 BE D FHHIE & R B~ ST 5 2 & T BAEM O SV B ) LIS IR D T T B LA O ffe ST
EHIET D, AEMITH D VXA - RSN EIC LY BIEMEZBIE (f=2 ) 7) T52 LT,
ABFIRDLCHEAE S, & 5T, AFEEEA R LT, BB D 2 WEBIN D SR 23 Tk
BN DHANTEAE (RIEMOEESHRE Y AT L) BWMET 5, £, BREBREER COBMEREWE oML,
R TOT LIV —RED AR T2 IR @B DAL A A2 T E BT 5, AUFZEORERIT, RNE
EDOFHRIN R TEE, 725 NT, RRORAE - 20 - % X2 D HIR R OMNLIZEN 2 b O L HIfFTE 5,
[F—U— N OGEHIEN, Seommse, mdl - maRshyelE, A A 3]

Abstract

Optical measurement and imaging tools are useful for the development of advanced bio-agricultural technologies
which promote a high quality agricultural production. For example, optical instrumentations such as colorimetric and
visible/near-infrared (Vis-NIR) spectroscopic measurements suggest what the agricultural products are in the growing
and the maturation conditions, and we can comprehend also the physiology function of the agricultural products. We
will be able to propose an agricultural production support system, in which objective and efficient cultivation methods
that require little experience and intuition are established. Furthermore, we investigated a new high sensitivity
biosensor which can detect the ultralow volume toxic substances, such as residual agricultural chemicals, and can
examine the allergens in high precision. These technological bases will support the continuous development of
agriculture, and will ensure the safety, security and health of the people of our prefecture.

[Key words: Optical measurement and imaging, Advanced bio-agriculture, Vis-NIR spectroscopy, Biosensor]

1. X

B D 7 v —r LR N A . DFmiE AT T 5 hICH - T, RERE BV T, RED Ok
RRIZ L DR, HFomEin, S bICiE, BHEREE ORI & fkx 2RENEZIME L TR Y |
FATEARZRLAREREROHEKRIL, BN OENZETIELERN L R->TWD, E6(2iE, HRAMRBEMTFR
DEER, BOLE - LI T 50O ED | HERRERILAIR & L CoRMRER S, BRELENZI
DEIRILUTIAARESELL TV D, RREOICEROEMEFTORBIORELE, 26N, B0V
SRERBE DR ATIRN 5 DR 22 R R 2 X2 2 B OB IE. ENAROEEMEG IR TH S5k M IR A HL

-111 -



VAT N E O CTHERMIGRE L E 25, ZORIRRWO L & RFZERETIZ, SEONFHIEIN %
IS AIEHT S 2 8T BEYO SEEEL O LIRS D H T A B AR O &2 B & L CHRZERE %
M LT, BAREZIE, THRRHIEIR (=21 v 7)) IC X D RIEMOAESRE S AT LAOHEE] 8 L O [
BHEWERNA T 53T % @R ISR FTRE b P A A Y OBR%] ICBT D mEt & 1T o 7.
BAEMOEFERAR Y AT AOETIE, RIS 5WVIX IR - ERADHIEEZA D Z LT, BIEHO
ABRSCHAE S, I, MY OAEFERAET S Z LI2 ko T, BRSBTS 2RI A
BRI 72 AR D F B 5 IE DR ZRNCIR N D F T e Bl B DR & 7 BAE L LTV D, — T, mEE
B A oI T, BEOEFIRZRAT 5 2 & TRIEEEOm -4 i &+ 2 ot E 2 B
LTWo, HHEER EOBMEAEDEORILRC, METOT LAX—RER AR RT N A%
BgE L, BINBEE~OHNBIEZ XD Z L 2 REANRBIEE 5, AFRBEETORET, RNBEDOR
B3R, 7D ONS, RERORE - R0 « @EEZ XX 2 MR OMNICER D L0 L HIfFTX 5,

2. BEMOEEIEIRT A
2-1 HEHANC X B RIEMOE=FV T
JEAED OAFAREIC X 2 TR O FOEWFO &R LR & RIRZE O TENORERE OFIT IR
D AREPHR LTV DBRIZH - T, BRSO S 2 & 7 < @i E D DA IMBE O @ O EREY & A FE T &
DRIETILEOHANIDI RO LN TND, ZHUCKH LT, TUXADATROANTHEICL DV E— T
7, KRx RNEHIE 2 O CRBIEMAE IR D D SRS E R EREBN (f=2 V7)) $5Z LIk
0 RAER OB RS E & SR IS - B CX 2V AT LAOMBENFREL 72 5, il 2 OULHED 5 |
B, S5I1CF, Mk EoBEAEREZTET S 2 LT, BIEMORBEZEBL LN Y TILAA AT
B HEORELEND Z ENTHEE 225, AEEIIRIC, BEBRBREOW DL & WEFERE £ TICHSE
L7 BEMRATIZ L 2 0 A ZoIEESIHIEICE LT, MEBEOH EZAME LT, SAA—V T EH
W R R W TR 21T o7 (K1),
22 )t (AR RIECL2EFFM
—IZ, VAZZEO TREONHEREMIT, REOFCREBLHEILICHESNTZ I T —F ¥ — el
W52 ET, BlICE > THESNS, ZHEEERECTHY . AOKEFITIIMEAERS L7720, Hi—
SNTHWTERE L 135 220, BREOECIREBIZOVWTOEUERE MM T5 2 Lok v, IEEH O
ERIICHENRE L 72D, [1] ;
ZAVE TITARBIZE TIL. U A Z OIHE ] O ZBIHY 724 E F

ORI % HIE L, RIS () b4 F2HE L (4]
T&T, [EM) BIO IR 1T LT, TUHALDAT

12 & 0 R L7 % ORGBEIG % . L*a*b* (720 & % \ 1% AR A5—F+—t
HSV@ZEMIC R ORER2]) 21T 2 LT, RFRIcET S

BT A L O L DBIRIC S CTRE STV, B ot Ol (2]

BEOEI: HEBOAEABLND = & 2 il L, AT
M EB OIS BT A TR T 2 BRI 57 EIaHE ~
W BSRTO TEH ORBBERTO. RREAR, G:H K1 %A A—2 0 7 OlAR

7 pgAr—Ty

-112 -



L0 EDIEFITHm WA D Z LN TE T, BEHIEIC IR FE - OK INFE NG
FEEFRHT FIEIE, 0 A Z ORI Ok 5L L LTt 3
WRIHATRE T D 2 E By o iz,

—Ji. REFZDY AT TR Tk, D AT FEOEGIR
HE (Mufn) 2815332 2 L CUHEE I 2 HIlr S D, @E 06
FIRNT 2 DT HE Tl MHBIMEIZ0. 7R E TH D . EERDIL
HEEECTOHERIEL L TEAR 0 Tholz, £ T, A
A=V I K DB AAT O Z & TUHERE O BT
W& T o 72, A a*d D\ IE A Hioxh LT, i
R T DEEDO L EWEEHE LT 2 ffbEg 2 ER L., 2
A& ORGBEIR L ERGDOE D Z & T, RkAGEZ
Bl L CREMIEELT 2D THDL, AFEIZELY, EMEOD
T 2 B L D BIESI ST R LT | B ELD D R T O AL
RAE YW 23 ATRE 7R E FiE A BT 2 Z LITEh LT, X2 VrIotgs kOt

EHC, HEEEDON EEAREL TOH R TIEE LTHNA A=V v 72 AWy 27 AOB%IC
bAEF L, ZiUL, HEOKRREONEZFR KT 507 4 v F—EHWDHZ LT, BIEY (WAD)
DR 2 RT3 2 O L7 P MO BB 2 TG T 2 FiETh 5, R2ITRT L 912, BFE 0K
AT LT, 07 4 V2 — 2 W TR LT tlifg Tl sRAVE OBV IR 2 > TW D D357
%, EEEONHEETOERLEX D=0, BETOFMICEY i TETH D,

CIE T
(RGB)

BER
(a*)

b

3. fLEASAL A EBY
PRfdt - BRI - @Ak TR, 72 b NS, EIE EORE - ZOOMRIL, BUR EOREEHREDO -2 L E 25,
EROEE~DOBLIE, BAR2FEMORILZT TR, AEOEZ BB EICANL, WbWwD [HEEHEAm]
WIANT B D L9127 ->TETEY, WROFWIFE LI L ORINERICER 2 EREMNOESPNFFICEENT
WD, AUFFEIRE T, BEREFIRERAT 5 2 LT, BEBEESCAA 40172 EO(LEWE %\ I
BT 252 ENFRERFTT2 7L A2 VOB EZ B E L THFREE21T - 7=,
AL, (YA REENR/AE] TR S L7 CoPt 4
BIORECERE, 72 DN, (L2 o F ~OEAOTRE | [copyazojagl
PELC ST A AT > 72, BB & LT AR ZnO(AZO), '
&JEfE & LT Ag % HV 7= CoPt B IR o B <O 5 &
X 31z, MEMEEIL, [CoPt(5 nm)/AZO(0 or 60 nm)/Ag(100
nm)] TH VY, Bk Si Ftk Bl — RE & LT AZO(10 nm) i
Z I L 72, CoPt/Ag FEE R HIZ AZO B2 A 25 Z & T, 20

(=]
o

o
&

Kerr rotation (deg.)

ﬁfFIJj;tyj) 1 @E&}f@ﬁ B&X\fﬁ‘lﬁk AZO ﬁ%%,ﬁg)@ 73)41;];1/ \iE' 400 500 600 700 800 900
Wavelength (nm)
AT LT, 100 f5 2L EDFEFIT K & <0620 R (Kerr
(B[R £ ; G ~+20 deg.) NELNL TS X ﬁ‘ﬁ@iﬁ(ﬁﬂﬁ@%%\ 3 [CoPt/AZO/Ag] BRI BIT S
AZO FEODOFFEAIZ L o T, CoPt EOHEfEIEIZ K & 7B biX AT F ¥ BT 1 2R

-113 -



RoNTEBLT., £FEEN 2 nm OIFEFITE D AZO J8IZ & [SOL(2 nm) / CoPt stacked film]

ST O BHERYET 5 2 &, BEBEEO R L, 12 o |
CoPUAg AT COMTREOLILICRRT 2 bOL ELOA - : fzﬁoz
Do — . K& 72 Kerr [FHEA L, RIEFHIRX ¥ ET 1 %) g— : 3 A70

R (BERS) ICLHbOTHY, AZOEOEESELE25Z & O s e

LT, Kerr FHEMA OFFEAED S B EAHET - 280 8 S

AHETH B, LD CoPt BIBMORBEEFHEIL, £ —
BOAESBIEOB BB ThS L, ey 0 o

ELTOARHIFCE S, K41%, BE 2 nm O L% H (kOe)

REITGHE LT & X ORI RO B AR LTl £ K4 BROLPHRE AV RERLY

RO AR FTRE Tl 5 = & V7%, DR

R 7T R S ERA Ule— iy 22 et Y31 T, BT R AR T D NERH D
DITHRE LT AR OREZI AL F B v Clid, MEASCERE LA L T2 2 L0 ERBOMIBLR.
TUARTIC R D AFHENES & Vo BME AT 5. £7-. Kerr [BIiEA OAFEIA K ET 5 W E 2 0IE
T2 FETHE, RIREOBRELBICK LT, RENOBIEE CORMNAIELEEZEZbND, 5%, AYHEHS
ICHESW R TR EFI LIS b e o & LTFAL ZBREZED TV TETH 5,

4. ¥&9

i BE D SEEHAN & RSB A~IEH 5 2 & T BB O MEE B [ LB D T 2 AR AR O s
Z A E LTHIEZIT o 72, W A ZORGAER IR X OROBBIEE 21T 6o A=Y 0 7% D4 (B%)
FRATIC Ko T, IR O B 2 E FHEN TR AR TH D Z L3 3o 7o, ARRRRIE, BRERCEICHES
IRWNEBL DR IR AR DO RS - IHEFIEDIRE 2 WHE & DT e i iy (RAEM OB RESR >
AT L) OHESLICER D bO L WFFTE 5, S6IC, SRHAEERENAS A o FORFELZ AR E LT,
PERE IR 35 1 D AL RIS BT DA 21TV BAOEFRZR T v B 7 4 20RIC X0 | 100 5L EDJE
WICKE AR EGD LN TE T, ST, ABER, HEBEORMIRBICEE TH L Z &2k
Ly BB E S WAL 2 A o P HEBROWREN Z RS Z L3 T& o, 4%, RADE¥EL
DEHEC LY | T A 2L LTEMeE BIET,

p'a [N

[1] BARRGFEHRM - SRR “PRE O BRI, 2843 A 31 H (2016)
[2] EARwRHE, FHBBA: Ok BN 7 v 27 | R RFEHIE, (2004).

[3] EXRAbL R L PR etk oy SRS HtT 4 — T A 22—, (2008).

-114 -






vV &%

-115 -



1. RHEE

WAFn 2 4 4 A
WF 347 A
BEFn 12 4F 5 A
WA 17 4F 1 A
BEFn 21 4F 4 A
EFn 30 4F 9 A

WAFN 36 4F 6 F
WAFN 37 4F 4 A
WAFN 41 4F 4 A
WAFD 41 4E 7 A
WAFN 42 4F 4 A
WAFD 43 4E 1 A
WAFD 43 4 3 A
WAFN 43 4F 4 A
WAFN 46 4F 8 F
WAFN 47 4 6 A
WAFN 48 4F 4 7
WAFN 49 4 3 A
WAFN 57 4F 10 J
WAFN 58 4F 3
WEFn 61 4F

WeFn 61 424 H

SRR 4 4 3 A
R 4 4R 9 A

SERR 411 A

SRR T AR 4 A
SRR 8 A 4 H

SRR 8 A 4 H

P KR &0 T3ERRBR Y DRE LR AT,

BRHETEFREITIZ, BH R LR LA iRiE,

K A B C3EHREAT & B L. AKETTR B IR,

K P A B T S5 R FTRR

AKH ) 1R T2 HE 8 TRk T,

K R LB & O, K R A A LS5 FRAspT | B R | DR LSS o4 i

Z IV IURK IR R BRI A A T, Bk R 3R ) | EL R BT & OFR,

Tk P VR T3 3RBR 5 Bk R 3R BRI A AT, R KRR T & i

B ARG E S HEBSER, ML R, 35R, AR & E,

AN T ARRBRE 2 3R

ARGGALERE L,

B R 2 B B R, (LR 2 BHZ B

1 JE B GE AN FREBR L3500 QNS AR N LRz T35 1,

LB A B T A BE L,

LERET YA R & Sfr, LHERBRG RS AT 2 8K 1 MR B S ~ B,

AL, R, JFUEREBREZ T

LR & TEER, R TR TEEHR & S,

TG I I e R

P B B EBRIR S L Tep, 1HIR

BRI ¥ 2 o 2 — L SR L. BRI TTRTR AT R0 BT, Biis,

TN v # —RefURE T 4 BE Lk

WS mEEAIRPESE - SmxlRAENIZE B

= BRI BERR [E D L EVE ) DS

FARRCCIE, R AE B A R = & UORR, S HBHREZ R

et UHEAL 30, AR & 7 1 A e

BRI RGBS 34 12 K0 TRKH R @ BT ZERT ) DRk iE & A,

[FIWFFERT DY e, (RPIZFIZHTEE, Bhimifg 23, 130 nd, FEPRTEFE 6, 500 nf

(N7 U —>2b—2300 n))

[FFFERT. B,

TN o Z =R T 1 A B L,

TRt 2 — DT, JISHHRBEZERS AT LT L A D b o =27 ZBAFEES
. BB 2 TEEMRNI & AR PERIIC 2 2 2 SIS S, AR AN & Ak

BREE T AT L & ok,

T2 & — B3

ERITEG I

D TAREMA QBN AT 57200

i, PRI & T A
LA T A 8 & Soft

B R E,

-116 -



VR 8 4 8 H
PR 11 4E 3 A
PRk 12454 A
PRk 14 4E 4 A

PRk 15 4F 4 A
VR 1T AR 4 A

VR 1T A5 A

VRl 23 4E 4 A

T 2 — BT DT AR X — & UTRE
TN v & — ) 1R T & e 1L

B - BBV AT A ABREE Y AT LI L YRR,

TR v & —OMBRSRIC L0, Bl AL L7V — T e T 5, (F#e AT LB
R, AT bv = AR, LB, EREEITE, RE S AT A EZILEIE
WY AT DT N—T A b=y AT N—TF TEMB T N—T S v—7
BREV AT LT N—T LWL

HBEBAN I N—T B FE Y AT BT N—T LREEINT. D N— TSR,
TN—THEFEIE L, F—AflET 5, (W) B RE TR B SR CNRET) ORF7EH
Maz s, ERATLIN—T AW va=s AT N—TF T¥EMBTN—TF
VAT BT N—T | FEEINLIN—T | REVAT DT N—T D6 T N—THlinb, 7
nYx s MFEF—A, EMCHAEET— A, U YA 7 VEMRETF—20 3 F— 24
i)

TN v & — L EERH TR G L, PRI A ITE Y v 7 — U, ik
SIS & 0 BT A R A B, RIS, LRI v F — @RISR~
.,

PTG I v 7 — R BN v & — 1SR, MURRSORIC L 0 . BB,
Bl A _—a UER. EAOGGHBRSEES. B T m - ABHSEES, SumtERE SR B
B & 0P A ok,

-117 -



2. FEEF - S8R

No. & RO £RE HRE 2RA HEES BRES
1R FRBREFERAERANMIE e FREB— H11.10.15 H16.9.10 H11-293558 3595219
2[TiB2—Ti(CN) REEARRUVZORES X 455 E;*"%_* PILE H11.11.8 H16.12.10 H11-317199 3626378

EEERVEYUY EH/MEEET HWC—WB, WC—W2BX (X 5 EFE— BLE ~
3 WC_WB—W2BH A th B 2 DR e 8 H12.9.7 H16.12.17 | 2000-271067 | 3628601
4| FREBEEE 455 LB — H13.105 H18.11.2 2001-309902 3874340
5| AN T AR S MMM T EE tFEF FREB— H14.4.8 H18.11.2 2002-105059 3875907
BRICKVEBRIO DT RUERFIZHHTEELER, TORES 5 o ~
6|k AL LT3k 455 FLEE H14.11.18 H17.6.10 2002-333677 3686652
7 %ﬁfﬁ*ﬁlz*%’”ﬁﬂfg&ﬂfﬁi‘ RUAEERT SHHH R 455 FEB— H15.2.21 H19.1.19 2003-43990 3906165
DEEA X
8W—Ti—CREERRUVZDOHEES X 455 HILEE H15.5.19 H20.12.5 2003-140470 4227835
IENBEMEEERVITHETEXRAER. RUZTORES X 455 HEE, THR H15.6.24 H19.1.5 2003-179193 | 3897738
10| FIEEEE (1B REEELAE) SNEHE |FEB— H14.1.25 H17.2.22 10/054,937 | US6857940
N|IE=AEBEREE YFEr %imﬁ:‘ B H15.12.12 H21.10.2 2003-436531 4378749
12|EHE. SV U E SRR EEHE T HWC—SICREER 45EF HILEE H16.9.27 H22.6.11 2004-279279 | 4526343
13| BEMIHEMELTROONSUEIMIAERUYIEIMIEE YFEr FEB— H17.3.10 H21.8.7 2005-066851 4355669
14| BB AOT7 LA ELUVZORIES X 45 FEB—. Mk H17.3.31 H23.2.25 2005-105437 4691383
FEERDDSEDIVBAFTVREM RV ZOREREL VT EE EHEEE NS y
15 ayp ey YFEr % H17.9.30 H21.4.17 2005-287962 4292243
16|/MEEORBIELELFMIFERVEE 45 FEB— H17.9.26 H22.2.26 2005-277534 4464897
17| TiB2ETi—Si—CREEEIIVIARUVZDREISAEE S X 4FEF HILEE H18.3.29 H23.8.26 2006-089729 4809096
18| MBI L AT LARUKERE HiE 455 FREB— H18.3.16 H24.2.24 2006-072205 4930872
19|EBFHEAFDOODOIN—=2F T HFEF 'I\ﬁﬁﬁﬁ::;f%’ H18.9.4 H21.11.6 2006-239125 | 4399569
A EEE
BERTICBIT2FEHBREKICHBSEZRAEEZAV L LT s s -
0| 5 Rk EIFiEE 455 F LG H18.12.4 H23.7.15 2006-326935 | 4783719
21|TiICETIi—Si—CREEEIIVIRRUVZDEER % 455 HILEE H18.3.27 H23.8.26 2006-086240 4809092
22| BB A R U RERE b 455 FLEB— H19.3.15 H25.12.13 PCT;;ffgom/ 5429962
23| EERA/OT LA, TOEEFESLUKBIA/OT7 LA AEM 455 I ERE—. Mk H18.3.30 H25.4.5 PCTSGJ;ZQOB/ 5238250
24|W—Ti—CREEARRUZORES X keH HILEE H15.5.19 H23.10.21 2008-133093 4848394
25| FEmMAMEAZRVFEmEMREESE 45EF FEB— H19.7.11 H24.8.17 2008-165189 5061296
t—lavRIEAE. RIGEE. RUEHE D OKE 5 FEB—. MES
26 ﬁ HERHEE . S th ORI T 5. RO AR SLENFE ax H21.10.23 H24.10.9 12/604640 | US8283120
£E
aﬂﬁﬂmﬁ#ﬂeﬁiﬁf iﬂ%ﬁﬁ#‘jﬁ‘ﬁﬁﬁiﬂ%affbgzggﬁé \H;r;z %— 4 5 ,
Y—LavRiEHE, RIGEE . RUSHPOKE FLEB—. MES ~
2|y R SRR LS B b S RO AR 45EF 2% H20.10.23 H27.1.23 2009-243468 | 5681912
®BE
28|WC—SiCRBEEADHEES X ke s HILEE H16.9.27 H25.2.15 2010-7009 5198483
9| FEmELLFAERVCFEEELLFEE 455 FEB— H22.2.22 H26.12.19 | 2010-035989 5663733
0| REMBLEEAZISLUREABIEESE EE Z.ﬁﬂ%_‘ mEH H22.7.2 H26.10.17 | 2010-151695 5629850

=]

-118 -




2. FEEF - S8R

No. & ERDZ e HEEE #5E HEES BRES
s1| B ERS . RUEREE wir (TEBCSAEF L poane | eesso | 2010-1564ss | 5543860
INERE— hER
R2|RHE=REE 455 RIEh, FEkE H22.12.16 H27.2.20 2010-280437 5696297
x.RELE
B ERDEEFZBLVEREGEE 45EF AFERE H22.1.19 H26.11.28 | 2011-008905 5653232
34|WCEW—Mo—Si—CREGEIIVIARUZDEES X tFEF HILEE H23.3.24 H27.7.10 2011-066045 5771853
35(1EfigR. TORER X 455 *ZEWUJ—J?E}E@E H10.12.10 H23.6.3 H10-351496 4752075
36| BEEMB/E LUV ZOHERHZE tFEF ﬁwu]?f‘ﬁ;gg'ﬁ H10.12.10 H20.2.22 H10-351497 4083900
EHEEE. WIE
IV SRR EE 455 E.AZEE. K H11.9.2 H13.7.6 H11-248387 3206810
N—3h
) A= WIE
BEALU Y BLUVHR VT ORT L 455 BOAZES. K H12.9.11 H16.2.20 2000-275313 3523834
N—3h
MR (BB EMBFS LIV T OHERE) 455 #'{';J IEELE;*A%E H12.6.20 H20.2.22 2000-185306 | 4083956
W|7HIF1I—EDBEAEBLVTHIFLI—4 [EE HES H16.3.15 H16.11.5 2004-073233 | 3612670
N|FHFLI—AOBEFEBLUTIF2T—4 nEEE |HES Hi6727 | Hao219 | POT/P2004 | ys7asraas
2(79Frz—4 YFEr FRE H18.3.30 H24.9.7 2006-095447 5076063
A3 EBHREHART L YEr EEEM H18.10.25 H24.2.3 2006-289985 4915565
44| RIEBROIEE YFEr FEE H19.8.24 H24.7.6 2007-218965 5028659
A5[ERIZTINAR 45 EREHRE H20.8.14 H23.11.18 | 2008-209004 4863403
A6(EBNE MBI T KEE Y5EF FEZ ERTA H20.7.11 H26.3.7 2008-181801 5487462
47| ERABEMBESRES AT L 455 g;{;m&: Ri# H21.2.27 H26.5.30 2009-44983 5589180
B(FIVFLI—FDOREFAES LV TIF2I—4 SNENEE |HRES H16.7.27 H22.11.3 PCT(;J]';?gO‘V EP1737115
49| =S AR 455 IR ERE H21.5.11 H26.4.11 2009-114082 5514970
50| {EEEERENRAL VX Y5EF %ﬁﬁ RE. E H21.7.7 H25.8.9 2009-160358 5334116
2010-550522
51| FHEMEBEBROEESIVINEFBA-BRELEE 455 FEZ.ERMA H22.2.9 H26.95 |PCT/JP2010/5| 5605227
1900
52| {EEEERERAL VX Y5EF %,ﬁ%* RE. B H22.3.1 H27.7.17 2010-044352 5776135
53| REVEABBIBIE. REVIZERFRUVREAARET/NIX Y #HARMB H22.9.3 H26.11.28 | 2010-198159 5651826
54| EEEERUVTOHEERE Y5EF #|ANB H22.12.20 H27.2.6 2010-283253 5688526
55| B EERERUVZDOEER X Y #HARMB H20.3.31 H25.1.25 2008-089702 5181388
56| REHFET AR 4;;;4%%[% Eﬁg&%ﬁﬁ H22.12.27 2010-291221
57 BBV RYAIL Y RTLAESUVRTEE Y 3 H23.1.6 H27.2.27 2011-1217 5699394
58| FEMBROEBRIVINEHARELE SNENFEF |BREZE.ERTA H22.2.9 H25.7.23 US13/206554 | US8495761
59| B ERRETEAV-BRREES 4;;@4%%% INEIRBEZ H23.5.20 2011-113374
60|mBAFEL VX 4FEr EXRIEHRE H20.8.14 H24.12.21 2011-239597 5156999

-119 -




2. FEEF - S8R

No. 2% HERD R SHE HER #HA HEES BRES
61| HESAESRETAEE ﬁgﬁg%”é %Wﬁiﬁ‘ WilE H23.5.31 2011-122769
62| REVEABIBEE . RAEVGERFRUVRAERET/NAR SNET |BANE H23.8.24 H25.7.24 13/216965 | US84928009
63| SR MEEBEER VT ORES X SAEEF | SARIRS H23.12.13 H25.11.19 13/323869 | US8586216
64| BBAFET /AR 45Er 1Rk, X H19.2.16 H22.1.8 2007-37047 4435795
65| VM) OREREN BB ERFRUEE ﬁéﬁ%’%”é TR H24.6.26 2012-143369
66| M EMEERAN =T IF1I—ADBEAEZBLVTIF1I—4 *’*’g#éfﬁl% HESE H25.1.25 2013-11990
67| ABEBESLIUHEBLEEICALLNETAYFAUL ﬁgﬁ%’%”é FREB— H25.3.15 2013-052876
68| B L) LERIE Ak *’*'E*éﬁ”%’ 21"5_~ AEE | sz 2012-63494
ke ik o = e ks - FEBH—. MES
BRESHZ. ERAEMBLEAL ERAESFEBRU.ER ) e ~
09| o it m it (B R FR: BRI S AL HEEF ﬂatﬁ;;ﬁax H26.1.22 H2765 | 2014-009634 | 5754520
EREHAE>KIL—L FEB—. MER
70/ (I ERIBEHALGSTICER X EAIE>KIL—LERU, & YFEr B%. hHEK. H26.1.22 H26.12.5 2014-009629 5655180
RIS H BREBAITALSr—424EEoKULY) hEE
— - T - TR o _
NUHIE4 EFEESLIUUHITEL LEFAE ZiE7] Pl H26.1.16 2014-004940
FLEE—. MES
N|EBERAEHEBIEEE 45 8%, pHEK, H26.2.20 H27.2.20 2014-030179 5696300
AEE
e PCT/JP2013/8
BRI RUFEADOREFE #:’E;ﬁ?‘;m)é FHEHA. Bk H25.11.7 0126
Pégr%gzoozﬁs'a/s
TA[FULRUSEHOR ST E ﬁgﬁ%gf’ FEMG. NERES | H25.117 0126
— TRYALHIRIE
15|FYILRUEADOR KA E %;ﬁ%%? FHEHA. Bk H25.11.7 0126
201380003276.9
PCT/JP2013/8
16(FUIL R UL DR ST E %;Fﬁil%)é FEREHGE. B | H25.117 0126
14/229096
T EEERA N T IFLI—ADBESEZB LV T IF2I—4 *:;;,ﬁi%? HFES H26.1.23 14/162562
#—*fﬂF’é":"H'é j‘ﬁlﬂ%_s ﬂﬂ’ﬁ—'@
| ENERAEMABLAEERY., B9ERAERBEEAE ,‘fg“ﬂ(;@ ISENEESE v H26.2.20 14/185533
MHEE
79| R EEM & L UBREE A 3% ﬁﬂéfﬁ”%’ ;Lﬁ?ﬁiﬁi H26.3.18 2014-054845
8O[IEN OB REL S ERELEE *%E!Fé;;‘;l% '3&”%_‘ FHE | 656 2014-102883
81X LFZtE Y ﬁﬂéf’ﬁ”%’ Ty ey ) H26.9.3 2014-179031
82| BERAIERUBMABIRERA A *ﬁ*g%”%’ kS H26.10.15 2014-210648
83| R e A S T T R T AR B 5 3 RUERTL g = H27.1.22 2015-9974
S4[BHMEB R UL HERS *ﬁ#é%”%’ Rg= H27.1.22 2015-10003
857k K4 28 4;;;4%%[% Zéﬁﬁﬂﬁi%i H27.1.28 2015-014852
MRAERS FORBIZAVSEERHMRVMBRERSFO ($FHFE2T5 |FLE—. hFE
L Prermasy *E;Tl % H27.2.3 2015-19566
87| s B ABRE B AR SN R U T DR A% RUERTS | FEB— 1B | 1105 2015-21657
S8|EREHAEBRUCAERAVN-ERERAE Y5 i‘ﬂg_* wHE H27.2.6 H27.10.23 2015-22163 5825618
89| HUNEEER R T DRIET NA ARV INER WV -ERER S 45EF iﬂg_‘ PHE H27.2.6 H27.11.20 2015-22575 5839526
0| BAEEEALY—LRUZThERW-ERERAZE Y5 i‘ﬂg_* wHE H27.2.6 H27.12.25 2015-22721 5857309

-120 -




2. FEEF - S8R

No. 2% HERD R SHE HER #HA HEES BRES
FEEH—., hFE
91| E—2BLFIEEZ AL -LESE e N.AEZE it H27.2.12 H28.2.26 2015-25880 5891320
B, &R
N PCT/JP2013/8
2|FYIRUVEILDORE S X *:;;ﬁﬁ;;)é HEA, kR | H25.117 0126
2014-545750
N 0 P — N PCT/JP2013/8
WBIFUIILRUELDRK A X s ok BERA . INEkRE H25.11.7 0126
R (8 E) 10-2015-
WBBLEMRF.HKET/\MX ﬁgﬁ%’%”é REM=E H27.5.21 2015-103327
95| RiMEHA *’*’E#éfﬁl% whiESE H27.12.10 2015-241610
96| INFE E I X IR E R I B X BT OS5 L RHEZTS s k= H28.1.27 2016-13413
7| EREHER VA AR S FOIERHE *’*’E#éfﬁl% i‘ﬂ%_* PAE H28.2.5 2016-20839
08| R S R T A4 # 4%5#%%[16 HE—E H28.3.8 2016-44907
09| ARE LIRS R *’*’E#éfﬁwé WHRBE. BIBR | 155518 2016-55934

-121 -




3. FHFRE OB

OJEIEHEE MRS REE  LEEE ) KKk —=
JEREEERE . R OVAEE - BEOC BT B4 K HED R FS R A Y | TEORBICEST 52 & & I
Ll S, HES. WIERERES. WS, Bt i FE,

28 fp¥48it, K¥ - XIEHMES oS4 EBE  EM 7O RERE KF RE
OFREMNER MRS KREE  MALSETIE G A %7

REUH (B> &, BEMD - & EEHEND > & 72 L) ([T 8IFOmM L2i3ns & L bic
REMAONEEE M2 13200 2 L2 AR E L, S, Ea. IR S, RS, HRsch
R E & FE,

248 %18, KY - TIEMES K44 =R B4/ R— 3L BE E
O FMHEMES KREE . ) JILVYE—ILE B HE

BTN O ORTEIN LEMIC BT Ao m E2 X2 & & IR BREOHELZ XS Z L %
HAYE L, M2, HEa, IR R, RE, FHsha L2 %,

S8 PE25%, K¥ - XIEHME%S 7HE8 4 =BG T IO RERES IE =
OXERMMRES REFE IKRIE () /I B8

THEDAEPEBIZBIT DHHE, AEBRBIEE 208 LT, iRz, Hfrom b A& ZMN %
& EBITPE - T BEOEERMEFIC L VAR TREORERICET D Z 2L L, (1) aRaFAIc
L DA OBA%E, HEWIEOENE, (2) HiHEES, MHS, PHE2ORME, (3) AFFERR - 61
FRE, PEAFREORME. (4) Bl L OHERO SR &2 F i,
=B XS5 11 KF-XEHEFeHE 104 EBR  FM IO RBEFKH HE =

OFEILF/ - AT HIIYSRE—HEES REE  MEXZPELLMERN &k 18
SN T AT « SR - PRBAR 2 TA S Bk IHRER Y 27 L5 ) OEREAZ B L, It
FALOPERAIRICERRNT 5 = & 2 BT 5,

S8 21 0%t, K¥F - XIEMBI% 1 4148 EHER  EERMtELA— Kb B—
OEFEEIEMEMES RERE  KHERFRF D =/ &

PESE DM U TR TEAPEHEARIC B9 2 Bl 2 4 0 3V THEAPEHEA 2RI U 728k R
FEOHTILPRFE 22 E & B9 2 & C. ZOSBHIBIT HEIROEEL A D & & bi2, RE AR
EREZNY | AROTEORRICETHZ Lz AL TS,
=8 XS54, XF - XEHEF2HE6 4 =B - TR TFRER 2L 58

-122 -



VI H¥&2%—0ZTHHAIZOWT

-123 -



1. MEEREEHETE ¥ —OFHfE L 7 7 X
(1) At £

TR PERER N o & —  KEE
£ AT TO010-1623 FKH R BT =T O A 4 B 1 1
HESE  Tel 018-862-3414 Fax 018-865-3949

FOHRFEER N o 7 — 5 BRI SeAE
£ AT TO010-1623  FKkH Rk H BT =AT RO A 4 B 2 1
HESE  Tel 018-866-5800 Fax 018-866-5803

R LR—
http://www. rdc. pref. akita. jp/

£ feflih - BLEm

BAMBRIRE R

F BB - BFIARES
(2) AH@mgRRIc k27 7R

©/RA  FKHEPRARE FKEEE 0% TR — ] ##
AfE T TR v 2 —ai] (58T FHE%
AN ZERE - VS 7 — LRl ] SR T HEsk
MMERMIIES 2 FIEEHN TOWETOTIERLS IV,

©OF% 73— FKHEER LV 7o, 204y, EE 3,000 [JRLE

-124 -



2. THIHZEN

KR PE BN & > # —Tid, REREEDOIGIEL & R e R 2 HIE L WHEEH OIF
MZh, RNEEOERDO DO S S EREH2IT-> TR Y £, BAFHERR, LEIZE, %
FEMFZE. AMER. BRI L FOYR— M A=2—2 ZHEL, RNEELZIZLD L
THERO ZFME2BHLLTEY £7,

FHMIZOWTITLAE A THEGRW 72 & | HFHEYEBEN S TR ZS W, TRWRERES
BREICBMWEDELIZE W,

(1) ZTHEEDICSWT
EUDTYU L X —2 THAESND ., B THikOH 5 1%, FTrEiE~ K< 72
SV, FlH B F =R ANV OEINREDO =T BiE, AU LD TEHE S AT
HET,
TEL 018—862—3414
A—Ab— http://www. rdc. pref. akita. jp/
fikfe L C TR SN TWD L, glEkes, YO E ~EHE ZEE <7230,
O [FINF4E
s RFEDOERE L Y 2 — 3[R CHFZEBI R I HL Y FL A E T,
- BKHIREEEHE N o ¥ — TR T 2 HERE 2 AW E T,
- RIBFEERK 2 RS L QW& 97, BRI L ATRE T,
FELLIIHINEEE TBMWADLELZEVnET L OBV ZLET,
o &
- RZEDOEREOHAN 1M O ER OB GO OITHHERIE L HE L TEBY £7,
- WHEE TR T3, MLEAVEFEMIC OV TIX ZAHEVE T,
CPEDESADA A=y T NARETY,
OF (i =y
MBI, WIS ISR CE 2 Yt ¥ —Rtgas 2 B L Tk v £3 (FFD,
< AEFBIOIE D, BERTEEESICOW I IR HERIC AW & £,
- RAFEHE SR O TIEIC OV T, e X —EER Y AR— b LET,
ZEL IR TRRIEKZFIRHICHOWT] 228 IEE N,
OFFFEE DFENT
s WX =R E IR L TV OIS EFENLET,
CEES. ES. IR ES. EWKHS, THRFERREERBEL TR £,
- (RYERERE, EREEEOR L L TIIEHAL &V,

(2) Bftsas A>T
FRHRPESER AN o 7 — Tl MHERPRBEF IR TE 24 v X —OHEESLRHE=
. EICRED L, ORISR T 2% o X —ITRIE S TV 5 akdiifas 0 —&8
. ARFCBML TWET, i ZRHARNE . TRV ZT 28 &0 — R 2 Rk~
—VEOVERLTH Y ETOTIBRIEE, o, INORMHHmIcO T EL UL,
FIHOAE, SRS, B SICEERAECDEENTSNET, TOITHELIIEI N,

-125 -



K REERE ST o F — iR - BRIEFIHDO ZRAN

KR PESER A o & —Cid, WABRIESE, B3 - fRak. BIhEZK, R E), JHES -

AE R OBME, HAEFRORME R EDEBE 2T TV £,

Yo F—1id, RNAEZEL T U OSNBO H IThis Rk litéas 2 kD L BV B L T £7,

SRIAOBESEE |

(1) FME
FrICHIIRIZ D D £ A,

(2) R gfin. Belmbkas & Ok
Mt M ORRABE AR IZRE L TV LB T,

(3) MM HEF
JFHIE LT, Y X —DRER 2R AFRT 9 B b4 & 5 RFETTY,

(4) FIH « B LIAZTTIE
HONUOEFFICEID . AR, A A RS2 RO L S0 E THFETFRE 2
T,
RS AIREZR G E, FFATE 2 LET,

(5) ERFIEDOEE
A DGR TE, RIS C T 2 —EMRE L 37,

(6) STk
B H—TRITT DMABMEIC LY | FEEERPEBICHM 2 Z &Il TVET,

(7) ZTRAIZHT- > CTOJESFFIR
O £@mE. #a, Br=EofifIcE L ToNL., fiFo %k OCFLREE L, EHE0E
FIZBWTITY Z &> TWnET,
@ ZFEHIEECTE LM LETR, HEEMIFFLIAA L R D1E0, RS HED
BILICBW T2 TRE,
@ EEISFT COMYE T TEE I,
@ IR0 ZHIHICH > Tk, JFRIE UL TERY R OE EME ORFHIAREEE RN
7-LE1,
® Yo —oluxkOHEsRE SH LUEGEIE, S0 HBEVET,
HMEELITRERICL D ERDOENIEAICIT. BEBEORENELLZ IRV E
TOTEELTIFAH TS,

(8) HIA - &L
TO10—1623 FKHEMTHENFHNET4FEHDOL1
K R PEZERN & o 2 — S P
TEL 018—862—3414
FAX 018—-865—3949

-126 -



| R s B ORR s

1. BAHrE=E

BAAFERICIT, i LTOAT—7 0, OAF =T, Fx bRy b, uoyb—, fE¥EBREN

2T B TEYD LANDIRFRAR TSN TEBYEFTOT, arva—F&2HbiAteZ 1250,

FA—NFEZHHTE LTS

=
Fe,

(1) AfE
X 4y g (m?) E=C EAEe (MH)
BRI ZESE A 59 2 67, 900
B9t =E B 46 6 64, 800
B 9E = C 40 2 43, 200
(2) mEEITICAE
X 4y e (m?) E=C EREE (M, H)
e RE BH F ST = 61. 44 6 95, 100
2. BE HHEE SB=E. BTR=E
(1) AfE
fif JiE! £t "
IN 73
%2 9:00-12:00 13:00-17:00 9:00-17:00 NS
i 3, 500 4,600 8, 1009 100 A
HE=B 1, 000 1, 4501 2, 450/ 20\
JRIREE (1H) 1, 300

£lo. ROMNJEMSMDEHTEETOT, HEROEMHFIADEIETEH LIAA T S,
BB, INHIZOWTIE, FEAEHIDDD £H A,

i dh 4

W7y o A

F—rS—~y KTV 8

RUA FAR—F

VEISEZ A7 v %

Ek L —H—RA X
27— TA YL A~A Y
(2) BEHHFCEE
i A B
I\ P N
%7 9:00-12:00 13:00-17:00 9:00-17:00 RN
FRFERAHE = 9, 450 12, 6004 22, 050/ 100 A
MHE= A 3, 4501 4, 600 8, 0501 24 N\

3. BEMER OEEHEHZ SN T
WRHELIBEIORLET,

(1) FEFRERIAS 1 RpIRTG Cd D0, F 72 IT A RERERIC 1 R IRT Ok & %

H%‘:L\i\

(FE2) fae & Ot EHS

1R & UCRMR L7 T,
X, HEBPEZENTHET,

-127 -



HE  |0zs Gl SHA9—HdIN GrLi L% Yk |6€
HE (oGl L FZC0LL—SM () FHBLALANVAL S B (ve
(E)m|E |oes Gz 001XSA'006XSA Heyr~nk ERNIMETE S|
(E)H [056' ¥4 13Woo 43]401quIRIs — G CLU = FFEE e
(E)HK |00l ol ¥ 44p|IM YIINIDNT/04d RolLd TLYZNVO/AVOL R ES TN /|LE
(E)HM 055’ X4 podxuwis LTSN T LY ArEA— TS AAEE|0C
(E)HEE 001 7l SVINVYD nks LT LNCAAVOFME |62
(E)H |o8e 4! Y R|0524 ADHINY /— 4+ HTE T LY AGAAL]8C
(E)HEE 001 7l 1svosr nks ATLNCAAVOREEE| L2
(E)HM |002'L 4 00SX3INNOD 13rg0 T LY A—EAO LN T B (97
(B)HEK |o0s't 8l SILOV-G22SXL (YL BF Ly s m 1 O%X|se
(E)HK |00l 8 N¥19-£9-Wd ETEKYNNE EMETE TR |
HY  |oglL € GO ERH ERE— I C 0DAZ GG EXHERL— Ve
ES2 720 (14 4 €¢/4'6'1/4'690/4 S1 03A7 BHEWKLAIY|IC
Yy |os 6l a/dx 1do 0347 B d—nrCERFEAE|0C
E2720 (18 61 00E9MIIAMSN 08A7 BRI YkE E2E TR EE (61
Y |006C 02 00e-devn oluoseued R =F S S E8I
Wy ol €l S-Xa-4A€-V000ETEL— TR ) P PEE L)
oy |o00't Gl 0056 —MA YiI—% T T T 2 (i Yk 2 B E |91
oy ]os9') L1 \¢2]00SE — LISE M EE L — £/ + Wi gEE MEL S B ek B 2 H (G
oy |oes 8l 7 LY /-08dAleD ZEEE (H) B R S— L B F 2B 2L X =ONO|v |
oy |oss 8 Z0G2-NA T (HW) LU HE 2 (i 38 LLOND| €L
@y |ool 8 9 d~ang AN —C— LGl MEMEHE 2!
oy |ool 6 S8E9-OAS ENAS () EE L
Wiy |09y L S-H1H G ONSIYd )Yy LiA—ig [ 2L ZEONO (0L
¥ |ose'e €2 V0-9/-XNT4-dO Y4 ¥ LAk i—k TLYLAEHENHT(6
(#HmEed ool 14 25-1N (H) &N SEEZES
(X)X 2y 3} |ose €T 9-¥0yoan (X G=O-44L)441(#) EEA:S 98- EA
& 001 A4 05-9-v¥G1 SNoomeN \—4¥C|9
f (0157 4 099¢ 4N GO CERERIEIC T T §UrcYyr—als
o8 001 Ll d-0002dSN O3LIN S ER|Y
E 0L1 vl a9z¥v3 — GO/ GLRNGL E—NETLAL 473
& 0v6 4 £066 1y §E—XY )T
HE  [ool £z 0£2£-S0I'92L1-S01'798-SOL (HNYy L¥yYOLTTH AN (% AEy J i o) dphexy()
grm (WA T S HT e e oN

H—HREM— 4 A M E Y

-128 -



()T |09 £2 000£0SA-X BSEWANYC)-E)a HEEREIF (69
(B)#T |oLe vl TLYAAEAYN Q00S—140 {YL—nOc W) EET (H) (—fYL—Oc) BFRWEEFHEY(89
(#E)#®T (ool 8l vozrve () —cBr4LN7GL E—¢XT—¥04 )2 |19
(&EH#T |ostt €2 IWLN-08¥M SNIST30 WETE TLYACEA—TIAZ4 0 THEEAQE |99
(E)®T [ool 6 WZ11-NHT () LY T IV SEESE|e9
(B)®T |00l 86S FLLLSIP—A1( & 72 WY EET MR E ALY LY
(B)®T |ose 86S 3 Uol0E YL YN R ¥R (H) FEF Tl B (€9
Mx oot zl ECEV8-S ) ETH —LY—FB{0057-S|29
My 019 8 005¥-S WHHETH OWELEEFIEREE|19
mz  [os9't el \¢ £]0028-VXI MFEYH —fretans)yrc—or+|09
AL 4 ik ¢ SNid owdeul WMEBELHE EEEY e [
mz |00zt A Use|40I0IN | ZV—LGhV T HOSZ13N B % M T &hivE |86
m# |ooo'e vl fjedoosoqu]  |spo TruocasAH[E ¥ — &Ly r|Ls
Mz  |ose'e ol TH-SWN () o 5ZHE B Tl HeE T (95
Mz |oo¥') 6 7% 1-W3d/W3z (¥) THEaz BRI R - ZR(6S
mz  |oL8 8 00094V 1SX3 (WETFE—C)T BEWLwESH s
& 001 T4 2/G0gupfooTd sjusWNysu 991ejUY LALAVGA0)E8
o |ore TR PO 10 NN Ay M HEEUTE—% LY AR B LR S
o 052°1 vl v¥9€£83 (H)—GO7 4L ~N7NGL TLYG—f b Cf AL - G— (kLG
o 001 02 00¥GLuolsIoa.d T713a REA—LY G— G W HETHE |05
o 001 8l souewndQ (N &GN AL N —ERE ) B B 1 = |6V
& 096 Ll 0-01-ASS4H JernsL E—NSTAEMBLN XIS |8y
(O xyT|oLL € 000€1M (FFHE [0t FI A L— (NI REGARAL|LY
(X)X T |oolL €2 T LY KB LEALATLO L0102 MIINGET (3)sauswinisu] [euoneN T LY AR LT ONCAITIE AL |9y
(EhX 2y %) |ose 92z JAZ-AT dnjeA ALS 01LQ E—LA7C—\IBREEY TLY AGEEMHEREE LTONLA|SY
(EhxX T |00l 02 ¥01¥OSIN Y4=o44LyH L£—EY OGN £ LAY GES vy
(Ehx T lole ¥4 VO02Z62A 471G 4L E—NETCNL LN v |eY
(Eh¥ T |ooL Ll 00220V FE i BETLY YLKy
()N 2 % {000t 8l Jadojars( 38u[ENDd "ou] ‘S8180|0ULO3 | HIOMIBN B|qe|eds N—AFEBACIOLL— 46k
(Eh¥ T |00l vl S$202d0L1-01L25d-0££9d N.\«In_,_bk..llx, i c—nrEE|oy
(&I (ool 2 651¢€ (HPEE YT B 6
(Eh¥ % oozt 91 v4/NE000£0-4 H*4y.«__$auH FHEHE(E T (8
(F)H T ool € fZdN—O0L L—INS () RGEC-YGy BENESEE S 3 FEE|e
HE |00zt 91 100021 HEA) M —4+ZC—T0H RO 2| 9€
grm (WA T SHW-HT 15 P oN

-129 -



#oy  |ool LYS 00v-A Exrd rar—g&7c|vol
oy o9 [ 9,626 () —<cY¥¥H L& GEETH|0L
oy oG9l LGS N9 26—94N WEA) T (%) R 24 2 Z BFON (201
Wiy |ooL't LSS kane ONL () 3) 78 M WY L LCON|L0)
oy |oee GGS H4voena 13 7% 3 () 104 {ooL
Wiy |09z LYS 02—a TYE® HE 66
(E)#T |ose Gl vdzL9sn4d FHELALANIL HUCA25E (86
(E#T |oL9 Gl 0lgz—odad =42 EFANMBE (L6
MY |osy vl 00L—H ROARNLL AN — &GP C(H) FAEE I N 14|96
Y |oee 9 HZZ ‘3dAL (B Skl NI LALLY|G6
MY |00} 4 NDDS02r092—o4 (W) ~cye¥H BRIME—OcY 2|6
¥ loos't L dHVEdXIN YAT L HGo2 () B M O g X |e6
I 1]V 6 0062-1NId G B EI%X|c6
(E)®T |oo9e € ong 00£9dvO! BIZXEWI LT f—A AL CE—4 BRNEKEK,Er Y MR E] 16
(E#™T |oget 4] 009-144/0001-SHN v 4= HE¥KE2L(06
(E¥T (o8 €l 7Z002—S0 0031 RN EY-£268
(E)ET |oset €l 2./M0Z9—VDINT 4} iE % B R EES 5|88
(E#T (001} Gl 9—IN dVYV10S TALLANN—&GYH BERNEHLImEE|L8
e |ogs Ll VY000S—D00L Wi gEE FEEXYHEFT(98
e |ool 8 129-Md XGO4T BB EVE (S8
HE |09 [4 €—14dvd £¥I34) a3 S B |8
e |ove [ C—Nrx (MY G—=Fk) L% M EEEIT|C8
mz¢ |00l 02 1) TS (| SHSHNSES R (8
m#  |ozv ¥4 SL-1Ad Cfrra> EESEY—¢cAT3(18
mdE  |ooz 92 008.LH-dOW& Y 1)\ 7'0191-dOWE ¥ 11 GONH{LZE= () T LY 7 2 i 2= U E 2 H |08
mz¢ |00l 8l Z89-VOA Y4} 78 e [r () MIHEERE6L
(E#®T |ooL't 92 20dON Frieed uojuy B2 T Ee T |8L
(FE)yHT [0z8 ¥4 000L-1HI WAL YH RN EA R ET(—C|LL
HEET |01l 91 aecey (W) —GO7GLNRNGL B 3% 2 (i E B 2 (9L
()T |o6e 4 000¢-0S WEIBEYH HEEZEZ|6L
oy (009t 61l TGA VILYO XTLYA— () T LY ANVOAVOLNZE L
(&E)®T ool ol SO0LZOW ()Y N H Y FE(eL
mz |00l 61l e8! ) TEICH BERYILEIGEE|L
()T |ose 14 10-O¥ 7k ) Bk (H) £ GLA )AL
(E)®T |oce 124 ®L96G () ~odx¢~) (B dH40) Rk A L LY L |0L
grm (WA T SHE U 1w55% 20y oN

-130 -



ms¢  |ose L OS7TXL (H) YLLK MG ZEHEE YL 2|68
Mz (009 0l “ECLAL C D AATSE D 4l 3 BEFREY L7881
=<0 (V] T4 owWGZSN L0 SYSV.LVYLS ST LY A—&ANLAg|LEL
M |ost € 3Ir XGEWSN| () AV 4= Y— 40/ GLEA LY 743D ) XL B ENA( 3 LV THANSP |9 L
MY |ose GGS 7 129-9300¢ (M FETEELE BETYEEHX|cel
MY |oog €6S EO8INS ERE-] S ET el
MY |ogz %S Z08—vdd W EEE (W) e HEmcel
Ny osLl 44 11 002S4 YA—f 7L LGN L=GATTH BEex |l
kN ool £rS I-AQ MIyH o FAgey e G R
MY ool €l E9dN—NVNOLOW HHEII2E T LY 26O H—19VA|0EL
M ool zl NI WETEHET I BFA Yo Ig#FH S| 601
JE A (1174 7l 70ESNS B (I M)WWOGZH x 00G ey H —\1 A LFZE|8C
IS (1172 el d000E—dAY v & CED FESOIHMEX|/Z]
X |oos'9 L g08-0A-ST! ETEHHEINT BETOLH—19VA|921
M oL € Z2—OVA—SS3dd (W) GZEEM BREWREZERNYL|5C!
¥ |oos't G L9 L—XINOH M) eLinroxs BEuXY—¥kcOg ) 2(vel
IS 1]V 4 OO0 L—NNARLLA ) LL (M) Y=Lk BRMGZUEE )
mz¢ |oog's 8 0802-SdS () EBETHTE BEXRME 2 LBY )
Mmz¢ |000°L 8 000G-£1( 2\t ETHERETE HEEHEE(1C)
mz |ole L 0002—0S—dID ()" M&G—ONMAVEc L B AT ) L L0z
ue  |o6e 02 06-dAD MY MY E G ) LS E 61
(E)HEK |00} ol (¥2)6-s93 () ETHEIAEH AN (81|
(E)HE |ose 8 0vSZ-WL EFTEAEE HEMEEEY|L1)
(E)HM [0y LGS EEN Y EEERNLE LS GLAN AU 2—4 (H) SRR
(E)HM ozl 09S 7d (X} Y)RGanL MEERB LA £—CT|G1L
(B)HM [0} L il GrNA=GAT ALV LADC (YY) BROALAHSN|vLL
(E)®T |ove 4 09€-€0A be—y AL oLy CL|el
oy |ooLC Y4 7% O A0OYP-NW (H) 24—k | 0 N ela¥ X 9N |:1 ] {1 FAN]
iy |o66 8l 71090V GV LA (H) MITOENNCL—A )Gl
oy [ose 4} noge-asd W—(ari— 2 Y2 HH S FE B TE|0LL
oy |ogt 4] LOY0USTAZYY )L W TEE B BRI ESHIYE|601
@y |oo9'e 44 2Udd-}VFS0£9-0DS YGEANGLA VDA B N6 4 Yk 2H 24 0 S BYEY 1801
oy |osz'l 6 T LY 4 SIXERNWANYINYO FOouas T LY AR TR £ |L01
oy |ool 9S a0zy-agAa WI¥EHS N — T = (901
oy |ool LYS 009ANA WHEHSE (H) TN —TTE (S0l
grm (WA T SHE-HH LB S oN

-131 -



Y |0zl 6 0566 TI3aM A B BRI
EB®T |oze 91 VYMEZ8THA HELALANILL T ZEEN B e
(BT |08 8l S3ald (H)raL ExL
(E#T |o091 91 HSZETN14Y (002 1) HN-DINO9-MLGZMZM U~rGLE) TR L)
(E)#®™T |oce el waIsAg pinop IV FNODIXXVY S H R E|0L)
&E®T |ool €l ZVSvsS80ot (W) —<Y¥¥H FEET - HERB X (691
T |01 €l 0008-VZ0 —( ) 12N Ey ek 9]
(&E#®T |ooL't 6 0001- PO1HSOA0Y (M) Gf Ll BTG L91
(E)®T [ool ol WE d—\1L () ¥EYH S W2 F & 2E)|99)

Y 069 61 IN>00€4—HN W) EEE B LYo [
(E)HEK |00l Ll S0E—Ld9DA ETHM BFREE AL —(1GEHETE VL
(E)HEE |01y 6 W3-g-W43 bLoqAnL-—T () LR R ]
(E)HK [oL1 L ZE—OSI-SNN (M) #¥iy Y TR (|29
(Z)HK |00l 29S Z9H W) EET (H) FHEE VS B L) EE T[] YT LEN /| 191
(E)HK [ogl ¥6S FEWSN0E W EEE (W) YRS A4 2|091
(E)HKM |o0g'l 7l W gv10d.103ds [eolfleuy OYL1O3dS (H) BFRLEAIE|66)
(E)HK [00LC LE 7101-NM0SD3-4H3 Wiy FAEE I L BB T - B0 |5 (861
(B)HM (o0l ol OV91-Y00§ 1-XAa3 FENF ) B Wt 6 OCHIE|LS)
(E)HK |o0g LGS Sv—oa-4 1) 5E =k (H) —&¥YLcxr—T=|96]
(E)HK |058°) L 0 L—NdA4 (HETHERETE B Ay [

HE |ozs 6 ($2[ElE) 7%0-SHN W) M S () BEREREEYGELE(YS)

e |oes ol 3A6¥0€-HS 2 AT (K XD (eG1

a2 oot L wdqo0 | ~8CE FEHWSE-NVEFT =53 kBl H A= —[e51

e |ool € L-S (koL MZI 1161

& ooz [ ECONIMSEFTE EYWRAC )L (H)AsNy LY H AT/ [0G]

Mm%  |o06 92 FEX-1/001 N4 *fF SN (MW)¥ETYL—CYH A SHE R E |6V

Mz |ove 14 X-3SIVIN (W) ETYL—oYH §lEL|8YL

Mz |0GS 6 7Z0-SHN (HOBTAENY —& =LYy

mz  |ole 8 Z1y0d-V1 ) B (B) AWEN— T E F (Y1

kN [oov'e A4 G866 uossu| pREs e dTE ey [ ]

MY |oez 6 A—O4 43 BY LAY BB vy
(E)HM [o1L 0¢ 000¥YA¥ET —£—T3 frE=p g Rlige A [yl
(E)mi |ose 09S 7—SIN W) TE T He RN C—LIEBAX|oV]
(E)HEK (00!} 12 00G2O—MAY ALK HEEE Yy —¢aallivl
(E)HK |06 L 000 L4—MLY AL (CH) FEHEREAT L4 AO|0p]
grm (WA T SHE U 1w55% 20y oN

-132 -



Hn  |osL Gz S-046121-240 GriNd=GATEX2S(Y) i@ A4 v AL ]602
g oL A4 4000¢-0V ) BB (H) T Gk e S B (802
g |ost'l 12 710061 x 058 WIYSHFEE BHS¥EHW E—G— ¥ MM E I S B L0T
(E®T |oooe 24 362 IMO8IX3AN RS EWUETEESH F U A T RS 3548 BHEY 902
oy |09y 9l awlil- o GO L L &R L= 24T 50T
Wiy |o9L A4 asoe-3id ra4d BRENTELEHL G L= 2HMTT|0T
m4E  |ool'L 9z i T B S U 0 TR M B B Y () EELM TLYAESIFS IS 24 58S |e0g
m4E  |ose 9z 0e-Ad () &Ly T 78 TSI 218 (202
M JosL v X-VS WYOLSVA ~a44¥c (%) TLY A E S k| 102
MY ost'l 4 AHGO0Z6 NOY.LSNI ¥ B 8T 5¢|00C
MY |osec ¥4 0l1-S1IH WiEEe BN 582|661
Mz |0cs re 010-SW CHE B LA EEEED R E B — TR ERE (36
Medh |oss 14 H0v1-N1S (HETHFR L BESnEY|6]
Yy |osy 44 ovI-WTS ETHHRE ) B i1)961
Y o008 92 dSZ7r4 —f b fer 46— usanBN () B2 12 M A LHIE | G61
Yy oot 14 Z-THS Y—GL%H — NN LA B 2 SRR |61
Iy |ool zl WSYSL0Z-TN YL XANHE = EHTEC61
Y |ose 6l Z oueN xawsAg BRI TEL—a (06!
Y |ooL 4 S-10£25S0 e LA—Leaoo|16!l
Y |ozs Gl AXdOOL L —S4 GLr G MToyEy e 06!
Y 069 81 (~H4—&—)SVIN—0921L (=4 L%H B 3% 20 T Gh ek k| 681
Y |ooz Gl L T4d4—00v3 e = R E (88!
Y ol L1 ¢61L—4anN ML) LXK NVIFBEE=S T LY BT L8]
Y |ooL 02 €47V I 9001-0HG GGL—ALT Jak AN X FT2E(981
Y |ooL L VGY9YS—dH d—Criy 41—ty H L£—C¥nsk|ss)
Y |ooL L v0z1€¢ =iy 4AN—Tax H E— N,k TGRL—TCLREALALLZHNGL|PS)
Y |06l L 9—A60913A0N (¥) MGG B8l
Y [ool ! 00%2-01 Y IT—% LT E—H—"|c81
Iy ool ¥4 YM6081-VAY YT Sy |18l
EZ2 720 ]} 02 0L61-09 00024~¥—k —£—T3 daEinlEE (081
Y |ooL 4] T4V A LAULEALTLO L GanY =|6L!
Yy |oe¥ 9l 209676 BSEH—CcYXYH L EH[GRE\[8L)
ES2 728 (o]} ol g02/0¢73A0N () N1& G4 ERIDIEER|LL)
Yy |osz'l T4 (EH\7T4)006-14 GOL= (4 =R o [TA!
Iy ool €l (S)Loz—an TE—= SR EFHBETR(GL)
grm (WA T SHE U 1w55% 20y oN

-133 -



HZ |o6L 91 FZ001P-M1 WS BREI—A|rve
HE  |ozL 8l 001-40V (Co1a+¥) &N E|E= BEEWILES XS A <LOn|ere
HE |00l (014 14-NSO () T2k w58 WU LAf{~OG ) £|eve
HE  |o0zs 4 Q'0202-Ad W FET (W) BRI
HE |00l 91 102-00V W EEE Iam\H\,\T_I.wE ngY («fove
HE oLl 4} MEL6G By YTLY AL L [0y ZIWLEE L (§204Y Y|682
HE  |006 L (MMP)00L L-49X Wi EEs BEUXICEEREH LT8¢
HE 066 6 dxdna e BRWLEEELIE| LT
HE 0.6 6 001-X-VYHHL AENOG ) 2 FwmH B F W2 B W Y3 ¥ 9T
HE |ole ol 0/SNHO200%2 ANMEG—2ATAX—N (H) BFR YL EINHO|SET
HE |0l ol VLI-09 WS (W) BEWE Y (e
HE (ool ol S0081-SND ()AL TNE JeCAFE Y |eee
HEZ |00l ol rdv-vO WS (W) BRI EEHE|cce
HE (oLl 6 NOOS I-IND (M) ETHHANETNEK —\MAAECEAR—NELY|LET
HE oLl 6 €13W003BZLINOLNY B—c—T3 BExinEE |oce
HE ozl 6 asosy-SOA VI13A3 R 144
ENN2ZE A 9z Aﬁwa&mmW@Wﬂw«m_\wﬁ&wﬂuﬂw RS EHAN BRENNNDER|2C
(&I (ool Y4 gSN-¢d.1 4euped 1s9] Ravowsuen Wtﬁaﬁmu%mb@ 92¢
(X)X 2 %} |06S Ll M—SLL—VSL WY T EEEwEY|cee
()N 2% |ove 61 Mz-1sd GGvY T mm (S EEN B |vee
EDNS 722 92 8069-£XV-SN4 Wi Y ) r (%) BRI Y—\/ /AT LR L |eTe
(Eh¥ > |oLs L S000S—OW3 13A0ON HIEH Y ) (H) WA S S E R [
()W lole G (LO-18y 7 A LE[}))GEEOVL JogeT] solu0ay solsAyd M¥E—A ) —ng|1ee
(NI |00l vl 0002Z—Ss3 Wiy ) r T LY RS EER100C
ENgETE |00l el S/ LO—XVSL—SST WY ) r#) TLYAEMEC—HE|61C
& 0.2 9l 9 LE 1d1 — &M= ) 0|81e

51 061 9l D0E-08SM4 W Eame HELC—)\r|Lie

& 09¢ 91 0001 MO0S L-8001V0G | A —O4 ELGL2—¢y H REBLRE9C

& 0lz 9 T LEAH-N J EAANET A~ GhaL)x SR B R U S G L e
L= |ool 8 0E0LLM B [nld —&—X LA 2—L\|P1T
(X)) 2 %) |osy 9l 4H001D 3ewoloid HSEHWIMdI¥YH T LY AT ES~NL|EIC
(2P > T} |060°'L Gl 0000201 pr S A4 (N4 T LY AN L—TS )Y mE Y|z
E=E 2 (V0] 6 YVM00€-M4 rL.qrL-—T WY FBEFET WA WEE|1IC
(#)#I [o0s't 14 19LM-ANS (W) EBME MR E 01
grm (WA T SHW 4T 5% P oN

-134 -



m ool 6 00002-43v LALLTYH VY—(£i—N4|8Le
m  oor't Ll 01L-AH-ANO0SW-HE G—AL ¥k BRI RS XL KLl
(I I (oL} A4 N1€.-D4 ~“cq43 SN
OB [009'L1 12 OIN009S IALLGENNAL (VOS3) BF KL ERBI|SLT
HE |ool'le G 0002-4H W ETH (N3L) ML F B R ¥ |0
HE  |ore 4 Ly L-HZS YN ik BWEIYE(vLe
H [ 029 Ll 0L06& A1 EA LR YO, FE¥H B k(e
HE |ool'6 7l 40€8.-dNVP WE+EYH BERKLEBETC—KOLl2(2Le
HE |oo0C 4 0005-0Nr +EY¥H BELN\I1YAK)|ILT
HiE |o6L G 00211 J¥—% e |6 HEEEE L2 0L
vier  1008'L 14 (BGANCHOL ) 2) iESNdXNG BAAL KN -—AC BRIMEW AL EE|69C
Y45 |006°G 4! D-X1V MEEH BRUEHXEEE W 258 B % 89¢
HE |oo¥'L 9 0216-v3S ¥T+E—LC)T L2 EBEXHE|L9C
HE oyl 8 GLMO-AEVOL L-VMH LT BEEE G AR — BB T EE]|992
HE |ocl LYS ogze—dl W —&4\1E—CL—O|59z
HE ool G6S (P g 74 I 4
HE |00l S PR TER LY L]€92
HE oS! [4 dHZEM0eREY IF —HESHUNLLY L[292
HE |00l ve W1-d1 (M ERPTIA ¥t AL G (T LGN 192
HE  |ooe Gl 005 L —o4r E¥TWEYH SR (09
HE  |ocl 6 z-ds (M ETwENE= LGB |65
HE |00l 6 I-an (H)FITA¥ch G865
HE |o8e 14 TLY40dDeousuiWoId W BEEH) g EEXL|L5C
HE ool € dIN-T14ev-49 (W) GhLLE IRIH\,.E\: 962
HE 069 91 #Z000€-139way Trawouyoeiueny Ik E L EAY=T2,] (o7
HE  |08G°) 44 E001L24+000E—S2I Yok ) G| (TLYLAWEH -~V E -~ VB 247K |V5C
HE  [0g9'l 8l SIN-dOI $2143S 00G. By (H)—40r74L~NRGL BERWLEHIOI|ES
HE |ove 0l 000€-N WHFTH B FEEIHKHE|ese
HE  |oLl g EdSe—1d (H) 4L TING mwﬁ‘m__a\m__aﬁ 162
HE ool 92 vasoon4y HELALANIHL BRI AR |05
HE |006 92 Xew-440S139 ()1 vk H BN (MBS Y (|61
HZ |ooy 92 009 1-S0I T OIHILNIIOS owusy] %Hﬂ&ﬁ_mﬁi:\xbn: 8¢
HE |00l 92 H-4S00€4 (M Y4—kALYH CXUICC LE— (346 112
HE  |oL6 14 H-0AdS-¢X300£E LN (W) EHE B 3% 2 i iy S E T |9 e
HE ot €2 IXT LY 72068} —YL(H) WL L EYIrR S LN |SYT
grm (WA T SHE U 1w55% 20y oN

-135 -



wd  |oge'l Gl VSV GaLOGy2r-Y—Y LV CLLY 2T UESNIN]YLE
“%fl  |ose'C 4 NEL-WIN ~cz TLY A EBMEEET|CIE
(#hHEkd [o18 12 SHOZ NSV Mk LEH —&GLLG—N|C)E
i |ozt T4 29-A-19002233Y () WF~KNE —C£—K—\17 )Yl
x4 |ooo'9 Gl 90-0007-SdI LN L BFRLANIYUEZEER|0LE
lirm  {ool 9 ¥EL/520028 RBAEA—(—K LG C AN = ITNAIT
lifm  [oo6't 4 A~O4Es YAUTLAZE B =7k )|80¢e
m o Joolt 91 ©S002-0015VSO sjuswn.ysu| ejapue BRI HEEETLIC|L0C
m  |oog'e) G SP-HSS WHZEYH BRLONL LYV L]90E
€ [oo0C 9 Hzee-4dsS VAL LEH BFLANIYLELLN[GOE
% |005'C 1 £4HOYG-4dS VAL LEH BFLOANILEEYELAN|VOE
iz ool 9z 2-00vQ 0| 19ede) (84999 SAVS)L— 1 LY TH L iEs|coe
YyuE  fooL'e £ 1069-6019€-00M3 | —C)TRSEHW ) X290 T4 38 Y Sy B 2 V) 3l W B B 3R3AN| LoE
Yur  fostl A4 —C)IRSEH YRR Z= 11 E FHIAN|00¢E
Y4 022 61 0S/NW-44 7y YL G2 UG N 12 |662
Yz o6 8l BALINVEXE TLY A WS EEWHEMBHL =3 Y4 0,389N|86¢C
YiE  |008'Y Ll S001-M3 Lrind=grRT-—)T BR— X5 ATHEY|L62
¥z |006°c L 906SdS *ay BRSEEYE L0\ rY|96C
(#HHEK |o62 Ll 00-Y05-9dyd SHN H YBYANE G N&M 17|56
(#HHEK oev L) ¢12-SINg YENL A T—aAnk)l|v6e
i osL'e L 90SNdS *4 BRLONIYILE T LAN]E6T
($hHEM [oSt'l L ozeava CYsL —( GV KlT6e
lifm |oog‘t 9 GITdS 4S—g¥Y 2 il T i 7 S I L (T (B &L 16
m  |ozy 9 N0910-01430 Nt Lng G—L I\ r|062
lifm  |ogtL G v8e-Sd’l 2 N4 T S8 4 2 B I Y VT (8 5468
“&£ [o0l') ¥4 OX-A-006XAD (E)TLYLAGANAL=GAT B LT—6\ (=B (882
il |0s6 ¥ gYNN-4dX cz EIMELE(Z (/8¢
H#E ool 91 as-Im-sd YGtLly £ T\ EZE 48198
H#E |ole L ¥22-XDV O3LNVAQY ST E B E |58
Heét |ove 44 VHEYSd4Y - YASGIN4Y Gl N L BRI R - Ny |v8e
HE |ool G 069.149S —GOrGL) Y ah TR (G EH €82
HE |ool S dog1-1N —1Ux TLY Agf AL ) %]28e
HE  |ooL't 4 006-a HOA &rrciprirL]ise
Yz ooy G 00628eNoI2IN RBAAKAGKAIYANL E—x 4tk 42 ERe(oge
gm ooz 9 9'2-6'0 39400y YIN-14 04109dsQyy R'V'S xidogyy BRI EN CE— 602
grm (WA T SHE U 1w55% 20y oN

-136 -



¥ 0S¢ S EOAG-VI ETFEZUWYH NeRee ™ -1F 13114 (323
¥ 051°L g V0.9SE€dH dH frrCfL144]87€
% ool 92 WN 0~ TINLN ‘WNGO'0- T WLN YAUNI=T LN Lve
(W3 |ogso'e 61l 006/-S713 Y4L=¥NT HE@EET— 3+ ove
(B |02l L) 6d¢¢-¢0903 GAL—LTYH (Y&ELIH)EY—c~—N&|she
(33T [ooo't vl 0G0ZINS e LI f S ey 2 my 28 BRT— A7) HTU £|re
W% ool 9 IrN-gHE YNk TLY A EBHMELE T e
[ (N 4 MAZ4-VYAQ IHETEKMR §—xrLNTEHE [zre
¥ |ovs ¥4 d1 YH Je3se|y a5ew] XorLek)pe BEFMAEJIN|IYE
*4  |osz ¥4 0SIMV1IM3IA GEN AL B 35 2 [ Yk 2H [ 2 = {3 [0V e
®E  |ool €l dsa/4-sad 0099 T LY AEEHEMEEC—o0 LT (6ee
®mE |002C L oooed (KUY NG L G—LY[HEBNDSA £ <Gz |8ce
®E  |ooLv) 4 00Y-VHIN EEYH JesEn e ee
®E  |0S8°L 14 me—cYr+ RNV NG G L (FMEEN L R BRWEE—D R |oee
¥ ool 92 LD-V00e-N1 L 340 W 2 (R oy XLE|cce
¥ oot 92z £9-V00e-N1 132 M WS A2 () HEFE|vce
(F)EE |os) 9 OZ69EON I (TP R cee
(B)EFE ool 14 1G-42P S ‘Ly—MNM ‘8022—MNM (HETFETY B (B 2) B0 v 2% B XNt S B |cee
(B)EE |00l 14 rv-dd44/Sd3 * PY-Y0090VIN ((—G-LEHE (K STLY A LBEER|Ice
(BER (o1l 44 7 LY 2 L FOIN AMEGYATVGrGL T LY WS I — 2B |oee
(F)EFE |00l 44 V0£0-SI Mal V) ¥hr o 30 B Q0 € 22HdSIO|62¢€
(F#)=3 (ool ¥4 GZISINENN MIUCIPIB|T SSO H99GZIeMYDS MUBNZEY~5—A7 ) HBUEHEEE |8
(B)EE |00l Ie 6969-N3 SOUIB|\ 04309|3 LLALHRG 282|128
(#)EE (00} 0¢ Ge-109-81100-VIN rslt L£ALY ) rH|9Te
(F)&EE |00l 61l 0¥96I1 GO CHEERIBICTXT Lrdyanlsee
(#)EHE (ool 61 €L614M ORI TXET I |vee
(B)EE |ole 61l 0/1AVEZYENT YL £AXY LA HEMNE|CCE
(#)EFE |085'6 9l e9zdIS3 siemyosgepyoy ST LY A2 HINT - E 8RR |2ee
(B)EF o0l Ll GoLSA L—fNd—FL LY BUEHEABHETLCAN]|ITE
(&)EE |ove L VOl 118dH dH E— Nk ToLYANrEE 0ze
(B)EE |ose Ll alovy3 dH F L LTEAGLEE61E
(F)EFE [0S) L WLPSE6 NG04 L—EYOcK LN LA 4|81
Yir  |oez 4 0l les393u] O-IIIIN BSEWLNNIYH BRI R - N |L1€
(#HHEM |ovy L 8LIM +EEY BEFEHWHER|91e
(Bheke |ose (]} AN00Z TMA Ho L)\t BRmEEE—H—1(G1€
grm (WA T SHE U 1w55% 20y oN

- 137 -



062 g 0S2LT Y GARL)CZH B ESIANS Ao |v8e
ove Ll VOLL18dH dH B [y
001 ol 0z—0zX4ad ETLFENE EBNAL 42 RS B HEHND 288
051 92 0081-AT (HZE I EN {EE MR dEE(E=|18¢
001 92 96-09°‘149 N—L Lk 2 () N—L YL —H— i B L 2| 08E
001 9z 00LNg N—L L G2 () 12T} E T FAEMH L 1d—x (6L
0zl 14 L605VY4 GO EBEUECTXTITRSEY WM EL 8L
41 14 0081-AT EAES AN LERCAIAH—|LLE
0.9 74 I °%en—] BSEU—cOrGLr- L)LY T BWE —oREI(9e
0.2 A4 0101D—V800—SdVIN T Sagd|eLe
(41 4 0012-A1 HHE RS EYW TLYL AETFEREAH—|VLE
001 4 26294V BSEWYL—O44L (LAY E— N, TGRAEARGALLELE
oLl 4 £kOHO0Y19-9609 ‘GgHA YTLY A LANATEGALTZ2—2/, N— Ly & -EHL|zLe
00!} ¥4 v#01.0Sd MW—cOrGLy7G L £—Eyosk|ie
(0144 02 V70891 W—cOrs4L7NGL fFrfL4600|0L8
001 02 0CHE| (X T LY AL NALTEL£LGLLT=2—=/(\ N—L Y &ML =608
0€e 61l 00LL-HM Yitapns £—EYng)2|(89¢
06¢ L O0vSYGdH dH L—EYyos 3L E(oe
026 6 496€vdH dH F AL L TG |998
022 61l 0012-Sa SRl 4N — £ L144]69€
001 8l 79 uoneJsodio) swalsAg Sulinyoejnuely Auog N—L Y EW RS E 49
5 001 8l ozHg uoneJtodio) swalsAg Sulinioejnuely Auog N—L Y SR LS BN |e9¢
¥ 001 8l 088L ONN aan By Ege - ge|coe
¥ 022 8l a9 ~c= E—¥ icy—F[19¢
¥ 001 Ll as-I-sd YoaLr £ LI EZEHE U96|09¢
¥ 0Ll Ll V0L9G€ — GO GLRNGL —fr L L1465
¥ 001 €l Vv099¢ GO CERERIEIC T T (Y &SIV 32 [o BB M [ = |86e
¥ 02¢ 4} 02V-dLlV+ 10-MLY Y4=4¥c HEnFEE—\/ )L EW L EL6E
¥ 00¥'L L 862.13dH dH GV AL LNNI—E 7 )T V6|96
£ 0€9 L V0.9GE€dH dH fr e Lxl—f144]56¢8
£ 051l G 00G L-A1 SR 4EN LEHR—CA]—H—|PSE
£ oee G G911 000Z-1LN I £—¥ 064} 2T\ ece
¥ 019 g LS1 1 000Z-1LIN ILN §—x 04 ) 296)ese
53 058°L S 001¥OV T [l BFEANED|I6E
¥ 09L g V2¥SrSdH dH L£—EYO%KAE I L|0sE
ma | A T SUE BT 1 37% LUy oN

-138 -




Hi  |oge g 19194 JYLAVIHL BEEUBTEHESIY
Heét  |06G 4 020294V Y4—od4gL—=r §— kB rEALALC|LLY
53 009 L V¥82rdH dH £—¢d07(91y
xi  |ooe L HOOSIWSA-IN ZIge Glatl)r R B T R[Sy
lm  |oee 6 HS-2za (WE¥K~k=-T EWMET—X |V
nm - fose's y (HOOSNSA-W BIRE GoLh 2 BEME cys (R ERYH)E— L—H-a|e 1y
W& |oee 9l 851£9-0V B ey f L LTEG YK oLy
[:: %7 (V] G GG-060-+€0 -0809D YNk (L—EY LA AT U ET R 358 a1y
¥ ool 4 05S1/¥IN-da E&dL FEHENvAL[OLY
¥ ool 02 Dd vdNo0Vv/50904-23 Lrid=GrTd e BZ U ZIE1—2|607
W% ool 61 D0ze-dTN O'H13 B s Fo¢AN|80y
¥ |oLe 8l 001-4IN (¥)OH3I B® AL or
Wi |06l 8l ae Y3LSVY do MGALAA §—AAT =7 [BIPEEE %901
¥ |ocl 14 002-SO EL LAV LAY | 2NV i Lkt A (o102
¥ ool 4 AH/200S0H96 ¥Nn&xx e {0
¥ ool 02 SO-Mg-XQ ssa4dx3 Ayuose.q yodeesay Aeun) Julod LXYU—TT—1CE|e0p
¥ ool 6l 14-sa ~c— CXUNE G LB MEE|C0oy
¥ ool L VO 18dH dH —&—"1kToI— 0|10y
B®E ool 29S fEd—1G/—SHY B FETEHXLN 1K B EL A8 ooy
(M3 |00l 14 NEA-SVH 4Ly L () CXFE|66¢
H#E  |ose G GG-SMA —r4e Bl i 1 [86€
H#E  |oss G 8GN e RBETT A FRIr|L6E
o 00¢ G 4dS10GDA EE R FESIN G (968
¥ 0ze 91 1SH/014/001 W A2 L EN 668
yiE (ool ¥4 Z1-S7-1n-002% BEZEEMAALNLYL S —1Y—L YLa(iN2a-£4)Y V68
Y4r  |ooL'e 02 MOL-SINHIN 2A\7 BRI EE R c6¢
Heét |09z G G-0F x ad Bk BB UWEQdD|26E
&Y |ost'e 91 M I -Sd005/0001S7] TLYAEREY JG Y A EEE |16
&Y |ool 4] allyy3 sa180jouyds | Jus|ISy f L L TG Y |06E
&Y |ool 4] V2296 sa130|0uyo9 | JU|I8Y £—EYnosk|ess
gx¥  |oLo L VLG )3=172g! L£—CYOsi¥NEK 4<0(88¢
¥ |oer 6 Vv099¢ GO CERERIEIC T T EArCYy—nO|L8€8
g¥  |oss L NEL-WIN rc= W EEE ¢ (98e
&Y ozt L ME&h-006e-90V LALLTYH (Y&ELIHOYX—L~<—i14]s8¢
grm (WA T SHE U 1w55% 20y oN

-139 -



(#HmEerd ogl ¥4 0SIV-SI HIERALUE {—E/AY ey
(#HEM 001 4 026102-2-990S BRSEUREE= Y—CA—NGHAfVCL|LEY
(#HmEerd oSl 4} 4920¥-0S90 WA E "l—¥r—NGHCL LNk C|oey
&Y oLl L v099¢ GO CHEERIBICTXT (Y& &V C 32 [ WEH B2 |6y
g¥ oot 4 vigged JYLANHL F I A LT |82
(BEE |ovl 91 GgeIaniaga WEI| 7LYL 2L ANGYLELEIERR Y T B & — LV HE Y | Loy
(&)EE |o€T S W6e6 ANING RGN L—EY Rk G Gy L]9gy
(FEF (ool 02 VeGH9 L 8|18y ALY Oy i RBEE ST
(B)EE |ov!) Al Y AT=AACK—TARAE TLY A WEH Y kivey
(B)EFE |059') 9 V162¥dH dH P TR 2N = e g [47
N foo9't 9z AT AR (M) LTGNCA—AYITT TLYABAEH W EE T & |y
&Y |ool 91 V15094M Roage L—EYnskUugcL|iey
g¥ oot L G0do+SE0SNY Y4—od4L—=r. C—OrWBERL 7 L|0zy
Her  |oee G V8GyEdH dH E—X £ 2611
grm (WA T SHW-HT 15 P oN

- 140 -



PERERENE2—
XEGEH

20155 (27 FE)

W& 51T MBRERRNEV 52—

T010—1623
ERETH R PR REF4FRD 11

HEITA HELL  HoPEL HISHE

TEL 018—862—3414

FAX 018—865—3949

E-mail : soudanshitu@rdc.pref.akitajp
Home page : http://www.rdc.pref.akitajp/






	H27業務年報-00-表表紙（平）
	H27業務年報-01-所長挨拶文（改）
	H27業務年報-02-目次-01
	H27業務年報-Ⅰ-1To6
	H27業務年報-Ⅰ-7-(0)-4本柱概況
	H27業務年報-Ⅰ-7-(1)輸送機
	H27業務年報-Ⅰ-7-(2)環境共生
	H27業務年報-Ⅰ-7-(3)-グリーン
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